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In several former issues we have announced the fact that ‘Compressed Air” will shortly 
publish a 1,200 page book, in which will be embodied editorials and other important articles 
on the subject of compressed air and its uses covering the first five years of “ Compressed Air.” 

Work on this book is progressing very rapidly and we anticipate its completion on time. 
We therefore ask that you favor us with your orders at once. as the edition will be limited. 

Advertising matter is still being received for %, % and full page “ Ads.” 

Price of ““CYCLOPEDIA of COMPRESSED AIR INFORMATION” $5.00, postage 
prepaid. 
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LIDGERWOOD M’F’G CO., 
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Fiske Brothers Refining Go 


{ NON-CARBONIZING OIL_-~> 


FOR USE IN AIR CYLINDERS OF 


<~_ AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 





Office and Salesroom, No. 59 WATER ST., NEW YORK, U.S. A. 


CA BLE ADDRESS LONDON OFFICE: SOLE AGENTS FOR SCOTLAND: 
“LUBROLEINE.”* 9 NEW BROAD STREET, JOHN MACDONALD & SON, 
P LONDON, €.c. GLASGOW, SCOTLAND. 
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SOLE BUILDERS OF 


REYNOLDS AIR COMPRESSORS | 


(Especially Efficient Automatic Valves.) 


| 
TWO-STAGE RIEDLER AIR COMPRESSOR DRIVEN BY CROSS COMPOUND CORLISS ENGINE,|| 
BUILT FOR THE ANACONDA COPPER MINING COMPANY. : | 


RIEDLER AIR and GAS COMPRESSORS 


(MECHANICALLY CONTROLLED VALVES.) 











wr BRANCH OFFICES: . 
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THE 


Hon Flexible Joint 


For high pressure, indispensable. 
Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 
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MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, - , , ; - KENTUCKY. 
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= PULSOMETER Sinp 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited 


135 GREENWICH STREET, NEW YORK. 
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® B. IF. Goodrich Company. : 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. #6 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE..% 


STEAM HOSE, Etc. | 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 
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(K us (care (i FOR ALL PURPOSES WHERE 
COMPRESSED AIR IS 
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REQUIRED 


AIR PUMPS, TANKS, GAUGES, AND AIR FITTINGS 
GLEASON-PETERS AIR PUMP CO., - 20 West Houston Street, N.Y. 6., U.S.A. 
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Practical information upon Air-Compression y 
and the Transmission and Application ‘ 
of Compressed Air, 


}By FRANK RICHARDS, 12mo, cloth, $1.50 THE ARIZONA MINING PRESS 
q 


John Wiley & Sons, New York. 
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Gold and Silver and Copper and Climate 
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Send 25 cents for Special 3 mos. 
subscription to 


(semi-monthly, $2.00 per year.) 
7 
j Frederick Webb, Editor, Phoenix, Arizona. 
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“Compressed Air” 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


NOW IN ITS SEVENTH YEAR, 
RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, ‘ . : : per year, $1.00 

All other Countries, : : ; ; ‘ ; , : oa 1.50 

Single Copies, : . : ° . ° : : IO 
SPECIAL. 

Clubs of ten subscribers, . ° ‘ ° P 5.00 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest knowledge of the 
application of air power is called to this Special Rate. It enables them 
to pluce the magazine in the hands of operators of compressed air 
apparatus by club subscriptions at an extremely low cost. 


~ 
LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 6, Compressed Air,” : A ‘ . cloth, 92.00 
March, 1901—Fe bruary, 1902, inclusive. The twelve numbers of 
‘Compressed Air,” *which make up this volume are profusely illustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 
“Compressed Air Production,” by W. L. Saunders, . ° . cloth, 1.00 
pumeee ssed Air Production or The Theory and Practice of Air Compression. 
W. L. Saunders. A practical treatise on air compression and com- 
«deal air machinery. I[t contains rules, tables and data of value to 
engineers. 


** Pumping by Compressed Air,” by Edward A. Rix, . ; ° 75 


A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


“ Compressed Air,” by Frank Richards, ‘ . . - - cloth, 12.50 
Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 

B. W. Kennedy, F. R. S., M. Inst. C. E., Emeritus Professor of Engineering in 

University College, London. The Transmission and Distribution of Power 

from Central Station hy Compressed Air, by William Cawthorne Unwin, B. 

8. C., F. R. S., M. Inst. C.E., ° ° ° : . ° ° 50 
The Transmission of Power by Compressed Air, hy Robert Zahner, M.E., . -50 
**Tunneling,’’ a practical treatise, by Charles Prelini, C. E. With additions by 

Charles 8. Hill, C. E. 150 diagrams and illustrations, 5 . cloth, 3.00 


“Transmission of Power by Fluid Pressure,"’ by Wm. Donaldson.M. A. cloth, 2.25 
(M. Inst. C. E.) 
Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,” 26 cortianpr st., NEW YORK. 
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EMPIRE AIR TOOLS. 


All Working Parts Incased. 
Gears Run in Oil Chamber. 


efoehe 


An important feature which is found 
in NO OTHER pneumatic drill is an 
oil chamber enclosing the gears and bear- 
ings, allowing them to travel in oil, and 
avoiding wear, friction and frequent 
oiling. 

No. 00 Drill, Capacity 3/16 in. weight 514 lbs. 
No. 0 Driil, Capacity 7/16 in. weight 101% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 lbs. 


No. 1 Drill, Capacity 1 in. weight 35 Ibs. 
No. 1 Extra Drill, Capacity 14 in. weight 49 lbs. 
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NO. O BREAST DRILL. 


PNEUMATIC MOTOR HOISTS. 





— | : — 
Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load. 

Made in following Capacities: 
Differential, Class ‘‘A’” Hoists 
1,500, 3,000, 5,000 and 10,000 
Ibs, Friction Brake, Class “B” 
Hoists, 800, 1,500 and 2,500 Its. tf 

} 


i 





De eee a eee ee ee a ae ee ee ee ie ee ee ee ee ee 


x he 


2 toote: 
eres 





Our goods are used by the 
U. S. GOVERNMENT 


in all NAVY YARDS 


DIFFERENTIAL HOIST. in the east. FRICTION BRAKE 
OisT. 
Send for I{lustrated Catalog. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y. 
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PNEUMATIC 
TOOLS AND APPLIANCES, 


COMPRESSED AIR MACHINERY 


IN GENERAL 


SOLD BY 


CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 


Berlin C., Germany. Spandauerstrasse 16-17, 








AMERICAN MANUFACTURERS OF 
FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


SEAMLESS ‘sree’ TUBES 
FOR GASES, COMPRESSED AIR, ETC., 
UNDER HIGH PRESSURE, 
REPRESENTATIVE : 
wil CHAS. G. ECKSTEIN, 
= 249 Centre Street, 
NEW YORK, 















Tested and 
approved by the highest 
authorities and Governments of 
Europe and America. 

Each Tube is carefully tested, and a 
Government Test Certificate is furnished with 


same, 


Manufactured in Germany after the famous 


‘* Mannesmann Process.” 
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‘CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE, 


AT HOME AND ABROAD. 





Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A'S.CAMERON STEAM PUMP WORKS 


OT Obs uk ©) ap De KEE NEW YORK CITY N.Y. US.A. 
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CONTRACTORS FOR WATER SUPPLY 


AND 


THE MOST EFFECTIVE SYSTEMS 


OF PUMPING BY COMPRESSED AIR. | 


THE AIR Lirr Sy#sTEM 
THE HARRIS SysSTEM 
THE HALSEY PUMP 
AIk Hoists 
AIR COMPRESSORS 
&c. 











PNEUMATIC ENGINEERING CO., 128 BROADWAY, N. Y. 

















COMPRESSORS 


FOR AIR AND GAS, 
TO MEET ANY SERVICE CONDITIONS, 
STANDARD OR SPECIAL. 


IMPERIAL 
COMPRESSORS 


ARE ILLUSTRATED AND 
DESCRIBED IN A BOOKLET~-FREE. 


Ranp Drit_t Company, 


128 BROADWAY, NEW YORK. 











Compressed Liv. 


THE COMPRESSED AIR MAGAZINE, 


& MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 

W. L. SAUNDERS, - Editor and Proprietor 

J. E. QUINTERO, . - | . 

: r ASS 

M. E. VARIAN, ¢ Aanoctates 





Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 


London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 
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Test of a High Lift Air Lift Plant at 
Grinnell, lowa. 


The subject of compressed air for rais- 
ing water from artesian or deep wells is 
receiving more and more attention, and 
considerable information is being accumu- 
lated, obtained from actual experience, 
which cannot help but be of great value 
to anyone interested in this subject. In 
this connection the recent tests of a high 
lift air lift made at the water works of 
Grinnell, are of considerable in- 
terest. 


Iowa, 


TEST NUMBER. 


Date: August 


POGt OE RIF DINE 6o5 Sse 0'e 00's 00 aie sie sc 00's 


Starting pressure 
Running pressure 
Air friction 


Net well DreSSUTE: «v2.06 si005 000 cece eens 


hist; 10 feet. ¢.....<. 
Per cent. 


Gallons per minute....... 


Speed rev. low pressure comp........... 
Cu. ft. piston displacement.............. 
Roa. 46; “Rie DOE MAUOR: 60 Si csteassss 
Per CORE. CHICICHOT . oos.6i. sco oc ce escdieees 


Intercooler pressure 


Speed high pressure compressor........ 


GUDMETRENCE: ..:5605 cc viees 


The air lift plant at this place consists 
of a 12 and 12x12-in. Class “F” Ingersoll- 
Sergeant Compressor for low pressure, 
and a 12 and 5!4x12-in. Class “F” of the 
same make for high pressure. There is 
also a receiver 6 inches in diameter and 
20 feet long, and an intercooler for re- 
ducting the temperature of the air, con- 
sisting of 50 feet of 2-inch pipe placed in 
a water box. The available boiler pressure 
for operating the compressor is from 70 
to 80 pounds. 

The well uses the Pohlé system of pip- 
ing with a 3!4-inch water pipe and a 2-inch 
air pipe placed outside of the water pipe. 
The depth of well is 2,000 feet, and the 
length of the air pipe from 504 to 557 feet. 
In the tests the water was discharged at 
3 feet above the ground, and all measure- 
The 
well has a 10-inch casing at the top down 
to the rock, where the diameter is reduced 


ments were taken from this point. 


The water stands in the 
well at about 242 feet below the ground 
when _ the 


to 65¢ inches. 


surface, well is not 


pumped. 


being 


The compressors used in the test were 
second-hand machines, and were not in 
very good condition, and all the pistons 
and valves on both steam and air ends 
were very leaky. On this account the 
actual free air obtained was much less 
than the stated piston displacement capa- 
city of the compressors. 

The following table gives the results of 
the test: 


2 8 16 18 
8th. «12th. 16th. 19th. 
504 557 557 504 
113 138 138 113 
106 133 132 108 
3 2 I I 
103 131 131 107 
267 258 + 258 254 
47% 53.0% 53.6% 50 
136 129 123 104 
110 110 fore) 100 
165 165 135 150 
or i2 1.28 ra 1.5 
32.5 25.4 29.6 % 
Site 52 50 55 
135 110 80 
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Referring to these tests, it should be 
noted that the water obtained in test No. 2 
was measured in a barrel. In the later 
tests a reservoir was used, giving more 
accurate results and showing that the 
ratings obtained when the barrel was used 
were too high for identical conditions. 

Test No. 16 was the official six-hour run 
and the figures given are averages for all 
observations during the run. 

The intermediate tests, 3, 4 and 5, etc., 
are not included, as they were only ex- 
periments to determine the most econom- 
ical speed. 

By way of comparison a test was also 
made of this well, using a deep well 
pump. The results obtained with the deep 
well pump during a period of five hours 
are as follows: 

Average amount of water pumped, 75 
gallons per minute. 

Feed water used, 390 gallons. 

Quantity of water pumped, 22,500 gal- 
lons, or 57.7 gallons per gallon of feed 
water. 

Referring to test No. 16 in the above 
table, which was a six-hour run, 44.4 gal- 
lons of water were pumped for each gal- 
lon of feed water. The difference between 
this figure and the 57.7 gallons pumped 
with the deep well pump being accounted 
for by the fact that the exhaust. from the 
steam pump was partially condensed in an 
open heater and only cold water was 
metered, while in the case of the com- 
pressor test only the exhaust from the 
low pressure compressor was used in the 
heater. It was considered that this was 
sufficient to account for the differences. 





Colliery Ventilating Machinery.* 


In the operations of coal mining, which, 
in the United Kingdom alone, produce 
something over 225,000,000 tons a year, 
and find employment for nearly three- 

* Written by C. M. Percy, F. G. S., for 
Cassier’s Magazine. 


quarters of a million of people, there is 
nothing of more vital importance than the 
continual supply of a sufficient volume of 
fresh air for diluting the noxious gases 
prevalent in the mines and for enabling 
the underground workers to breathe a 
comparatively pure atmosphere. It may 
be said of modern mines that the efforts to 
provide this air have, in the. majority of 
cases, been attended with so much success 
that the atmosphere of a modern coal 
mine is superior to the atmosphere 
of the forge or factory on the surface. 
The particular amounts of air required 
at the various collieries depend some- 
what upon the nature of the mine, 
whether non-gaseous, or slightly gaseous, 
or very gaseous; also upon the number of 
human beings and animals employed in 
the mine; and on the amount of coal pro- 
duced, which is not always in proportion 
to the number of persons engaged therein. 

Taking all classes of coal mines, a fair 
and liberal consumption (and the allow- 
ence so as to be sufficient for all con- 
tingencies should be liberal), in the 
writer's opinion, is from five hundred to 
one thousand cubic feet of air per minute 
for each human being employed in the 
mine. Authorities differ very much as to 
the quantity, and even the lesser of the 
amounts stated will, in many quarters, be 
considered excessive; but they are not 
exaggerated amounts, and there are excep- 
tional cases where even the larger quantity 
could, with advantage, be greater rather 
than less. Taking ,the total number of 
persons employed in and about the mines 
of the United Kingdom as three-quarters of 
a million, nearly 600,00 of this number will 
be employed underground, and the con- 
sumption of air, on the lower basis stated, 
for such an army of workers will amount 
to something like eighteen thousand mil- 
lion cubic feet per hour, representing in 
terms of weight more than half a million 
tons. 

Making a comparison between the 
weight of the coal raised and the weight 
of air which passes through the mine in 
the length of a year, it has to be remem- 
bered that whilst coal production is not 
continuous, and in many cases occupies 
less than half of each twenty-four hours, 
and not always six days in the week, good 
ventilation at collieries means that the 
current is practically continuous from 
January 1 to December 31, day and night, 
Sunday and week day. Following out the 
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figures given above, it is found that the 
weight of air which ought to pass through 
the mines of the United Kingdom in a 
year is not less than four thousand million 
tons, or something like twenty tons of 
air for each ton of coal produced. It is 
not too much to say that, taking the coal 
mines of the world, the weight of air pass- 
ing through them for purposes of ventila- 
tion exceeds the weight of all the minerals 
raised, even if the generous, although 
necessary, maximum estimate of one thou- 
sand cubic feet per minute per individual 
be reduced one-half. 

In the days of our forefathers, when the 
coal mines worked were very shallow and 
the output was very limited, the ventila- 
tion provided was trivial, and in not a few 
cases was obtained by the action of the 
mine itself, the difference in temperature 
of the atmosphere of the mine and of the 
atmosphere at the surface being sufficient 
to generate some current. 


Coal mining is very different at the 
present day. Nearly all the mines in the 
United Kingdom are of considerable 


depth, measured in hundreds of yards. 
‘The great expense of putting down a col- 
liery to such depths, and the cost of ma- 
chinery to deal with coal from = such 
depths, make a large output from a large 
area necessary, and require the employ- 
ment in one mine of a large number of 
persons. Such a condition of things de- 
mands so large a volume of air for ven- 
tilation that it can be supplied only by 
artificial means. 

In the first half of the last century what 
is known as furnace ventilation was almost 
universal. A large fire was maintained at 
the bottom of the outlet or upcast shaft, 
and the heat, acting upon the air in this 
shaft, caused expansion, diminishing the 
weight of the column in this shaft, and 
enabling the colder and heavier air in the 
inlet or downcast shaft to descend; thus 
a current was produced. This method of 
ventilation was effective and capable of 
very large volume, but was not econom- 
ical; it also entailed danger from fire. As 
a matter of fact, very few such furnaces 
have altogether avoided setting on fire the 
coal in their vicinity, and they did not 
possess the facility necessary for maintain- 
ing a uniform current, or, when necessity 
required, for varying the volume expedi- 
tiously. During the latter half of the last 
century all methods of producing the ven- 
tilation of a colliery except the mechanical 
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have been gradually falling into disuse, 
and practically all new collieries adopt ma- 
chinery for this purpose. 

That useful piece of machinery so com- 
mon at every colliery, namely, the pump, 
has proved itself so excellent for dealing 
with volumes of water, however large, that 
it was not strange for some of the first 
attempts with mechanical ventilators to 
proceed on those lines. These ventilating 
pumps were not measured in inches of 
diameter or even feet, but by yards, and 


were encumbered with numerous, and 
large, and heavy clacks or valves. The 
chief efforts in this direction were by 


Struve, and Goffint, and Nixon, and from 
experiments made, when working at a low 
speed and dealing with a small volume 
over a short period, seemed to give en- 
couraging results; but the great size and 
weight of the reciprocating parts made 
anything approaching a high speed im- 
possible; and the wear and tear of the 
valves and the machinery generally caused 
frequent stoppages for repairs. This lat- 
ter defect was fatal; colliery ventilation 
cannot be effective unless it is continuous. 
It was not long after the first attempts at 
mechanical ventilation—although a variety 
of contrivances were designed by Lemielle, 
and Fabry, and Cooke, and Root, and were 
constructed and worked with varying and 
inconsiderable success—before it became 
evident that the effective machine, before 
which all others would disappear, was the 
centrifugal fan. This combined simplicity 
and practically everlasting wear, and effi- 
ciency with economy; and at the present 
time at least 90 per cent. of all the ventilat- 
ing appliances at work are of the fan type. 
The fan is connected with the outlet or up- 
cast shaft at the top of the shaft by a drift 
or airway entering that shaft at or just 
below the surface, and arrangements are 
made that no air can reach the fan except 
from the mine through the upcast shaft. 
The air enters the fan at one side, or both 
sides, the latter being preferable. 

There have been discussions at times 
as to whether air should be forced into 
a mine at the downcast shaft, or drawn 
from a mine at the upcast; so long is 
we get the needed volume through the 
mine, however, it matters little which 
method is adopted. Although the large 
majority of colliery ventilators are ex- 
hausters, they might probably with equal 
advantage have been applied as pressure 
ventilators. In some special cases the ar- 
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rangements made are such that the same 
fan can work either as one or the other. 
In the pressure system we have a less vol- 
ume, because nothing passes the fan ex- 
cept pure air, and the fan is not exposed 
to the corrosive influence of noxious 
gases. In the exhaust ventilator we have 
probably less pressure and strain upon the 
fan itself. The most reasonable explana- 
tion for the almost universality of exhaust 
ventilators is that, having no strong reason 
to the contrary, and the pioneer appliances, 
such as the steam jet and the furnace, hav- 
ing been associated with the outlet or the 
upcast shaft, the modern appliance fol- 
lowed on the same lines. 

The useful work of ventilation is rep- 
resented by the volume of air that passes 
through the mine, and all leakage in 
from the surface to the fan is so much 
work lost; hence means have to. be 
adopted to prevent air getting into the 
fan except from the mine, and _ special 
precautions must be taken, because air 
will so much more easily enter from the 
surface than through the long passages 
of the mine. The best modern practice 
is to use the outlet or upcast shaft for 
ventilation only, and under these con- 
ditions the course is clear and this shaft 
is covered over. But generally the out- 
let or upcast shaft is a regular winding 
shaft, and the arrival and departure of 
the cages complicate the situation and 
make some leakage inevitable. 

There seems no simpler or more 
effective plan under such _ conditions 
than that which was first introduced, 
namely, to enclose the pit framework 
and have on each side of that frame- 
work a commodious chamber for load- 
ing and unloading the cages. There are 
doors between these chambers and the pit 
bank outside, and there are doors be- 
tween these chambers and the outlet or 
upcast shaft; these enable the cages to be 
loaded and unloaded without any serious 
leakage. It might be said that such an 
arrangement prevents the winding engine- 
man from seeing the cages; but this is not 
necessarily so, because glass may be in- 
serted and the electric light applied; and 
even if the winding engineman cannot see 
the cages, there is no difficulty with an 
effective code of signals, which in any 
case must be the only communication be- 
tween the winding engineman and the 
cage at the bottom of the shaft. 

The centrifugal fan easily separates 


itself into three great classes, namely, 
first, the open running; second, the close 
casing and enlarging chimney; third, the 
spiral casing terminating in a chimney; 
and as practically all the good ventilating 
machines used belong to one or other of 
these classes, this article will confine it- 
self to them, the purpose being not to 
discuss all manner of ventilating machin- 
ery, but simply’ its most important and 
successful forms. 
OPEN RUNNING FANS. 

We include in the open-running class 
all fans which take air fn on one side or 
both, and discharge it freely all round 
the circumference into the open. In 
Nasmith’s arrangement there was simply 
a revolving wheel between two fixed sides, 
and a number of deep, rectangular, radial 
blades. The Biram fan was rather differ- 
ent, the blades being not nearly so deep, 
measuring only a tenth of the radius of 
the revolving part; that was a disadvan- 
tage. The blades also were inclined back- 
wards, so that the root of one blade was 
in a radial line with the tip of the next 
blade; that was an advantage. In the 
Hopton fan the blades, which are of con- 
considerable depth, are arranged to curve 
backwards, and each blade passes tan- 
gentially into the circumference. The 
Marsden fan dispenses witn blades, and 
the connection from inlet to circumfer- 
ence is by means of a number of tubes 
which curve backwards; the sides revolve 
with the fan. 

A very popular form of open-running 
fan is the Waddle. The air enters on 
one side only, and the whole appliance 
revolves, thus making leakage at the sides 
impossible. The passage from the inlet, 
to the vertical plane of the fan, is curved, 
and the cross-section area of each di- 
vision diminishes so that the circumfer- 
ence at any point, multiplied by the cross 
section area at that point, is a constant 
quantity. The blades or partitions, which 
incline backwards, do not extend to the 
periphery, and the space within the fan 
beyond the tips of the blades is bell- 
mouthed. 


CLOSE CASING FAN AND ENLARGING CHIM- 
NEY. 

Quite a number of different types of 
this class of fan have been introduced 
on the Continent of Europe, but the only 
one that has made any headway in the 
United Kingdom is that which bears the 
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name of the Belgian engineer Guibal. 
We owe a great deal to this inventor and 
his invention. Previous efforts to intro- 
duce mechanical colliery ventilators had 
proved so far from successful that it 
almost appeared as if such men as Nich- 
olas Wood and William Fairbairn were 
right when they stated that no machine 
could do for colliery ventilation what 
furnaces were doing. The Guibal fan 
was from the first a substantial success. 
‘The air enters on one side, or both, and 
the blades, which are deep and rectangu- 
lar, incline backwards, and curve at the 
tips radially with the circumference. The 
casing is a fixture, and comes within 
simple clearing distance all round the cir- 
cumference except for about a tenth of 
the whole, near the bottom. This open- 
ing, which can be increased or dimin- 
ished by a sliding shutter, delivers into a 
chimney which increases in cross-sectional 
area to the top. There is no doubt that 
the success of the Guibal fan was, and is, 
due to its chimney. 

Recognizing that the air must leave 
the revolving part of the fan at a high 
velocity, representing so much energy, the 
enlarging chimney receives the air at that 
high velocity and, by its increasing area, 
diminishes the velocity, and utilizes the 
liberated energy in overcoming all pres- 
sure within the chimney and actually pro- 
ducing a partial vacuum. A two-fold bene- 
fit arises—the delivery from the fan itselt 
is expediated because resistance is re- 
moved; and the air passes easily out of the 
chimnéy into the open. 

There have been at least two distinct 
improvements in the original Guibal fan. 
Cockson modified the form of the blades 
so as to give a uniform passage for the 
air through the fan, and to make the 
pressure uniform on the blade. Messrs. 
Walker Brothers, of Wigan, modified the 
shutter, which, being rectangular, caused 
each blade to lose all its pressure instan- 
taneously, producing as many shocks and 
vibrations in each revolution as there 
were blades. This caused a good deal 
of wear and tear, and limited the speed. 
The Walker anti-vibration shutter, formed 
like a reversed elongated letter V, so A, 
avoids absolutely the shock of each blade 
passing the shutter; this made a consider- 
able increase of speed,—therefore volume 
and water gauge,—possible with less wear. 


SPIRAL CASING FANS. 


In these fans there is a spiral casing 
which affords an opening from the re- 
volving part all round the circumference, 
the cross section area of the spiral casing 
increasing to the chimney. The Schiele 
fan, which appears to have led the way 
in this class, has blades slightly curved 
backwards at the tips, just the reverse of 
the Guibal. The other portion of each 
blade is straight and inclined backwards, 
and the edges are so formed that the pas- 
sages through the fan maintain a uniform 
cross-section area from inlet to circum- 
ference. 

What is known as the Walker “Inde- 
structible” fan. has been before the min- 
ing community for many years, and, so 
far as the United Kingdom is concerned, 
more fans of this class than of any other 
have been applied at collieries. The chief 
points aimed at by the makers were to 
produce a_ ventilating machine which 
should obtain a high percentage of useful 
effect, without the great weight, un- 
wieldy dimensions, or expensive founda- 
tions of the large direct-driven fans; and 
which should possess the strength, rigid- 
ity, and durability of the smaller fans 
whilst avoiding their excessive speed and 
probable trouble with heated bearings. 
There are two strong cast-iron bosses, 
carefully bored out and made a good fit 
on the fan shaft, to which they are se- 
cured by steel keys. The extension length- 
wise of these bosses distributes the weight 
of the fan over the shaft. Between the 
bosses are two discs of steel which fit the 
fan shaft. Each disc is in halves, the 
joints being placed at right angles, thus 
forming one double disc of great strength. 
Between the two discs the iron arms of 
the fan are fixed “sandwich’-like and 
gripped tightly. These arms extend from 
near the axis of the fan to its periphery, 
the discs supporting them half way. Angle 
irons are riveted to the fan arms beyond 
the discs, and to these angle irons the 
blades, usually eight in number, are firmly 
secured. The blades, which spring tan- 
gentially from a small circle concentric 
with the fan shaft, are curved longitudi- 
nally, to the are of a circle of a certain 
radius, and are cut away from the edge 
of the inlet of the fan shaft, to minimize 
central Tesistance. 


It is very necessary to minimize the 
slipping of the air between the sides of 





2047 


the blades and the walls of the fan cham- 
ber as far as practicable. The blades, 
being strong, cannot be brought close to 
the walls, as in the event of any side 
movement of the fan on its bearings they 
might “catch.” ‘The clearance, therefore, 
is made up by attaching strips of pliable 
hoop iron to the sides of the blades. 

The Walker anti-vibration shutter (al- 
though a spiral casing surrounds the fan), 
referred to elsewhere in this article, is 
applied with effect to this fan. It may be 
of interest here to relate that several years 
ago Messrs. Walker Brothers had erected 
three ordinary Guibal fans for ventilating 
a portion of the London Metropolitan 
Underground Railway, and, although the 
fans were effective enough in producing 
volume of air, the pulsations or vibrations 
exercised an injurious influence upon the 
windows and doors of the surrounding 
buildings, and unpleasant proceedings 
were threatened. The application of the 
anti-vibration shutter saved the situation 
in this particular case, and the appliance 
has now become a useful appendage to 
ventilating fans at hundreds of collieries. 
The Capell fan has two parts revolving 
together,. the inner part being really a 
drum with openings in the circumference, 
and the outer part being open to the 
spiral casing. The blades are curved 
backwards in each part, and the claim is 
that there is a utilization of energy not 
only between the outer part and the spiral 
casing, but also between the inner part 
and the outer. There always seemed to 
be room for doubt as to whether this 
double endeavor to utilize this energy was 
necessary or desirable, and later improve- 
ments would appear to be on lines depend- 
ing on the conversion of the energy at one 
operation between the fan and the casing 
and chimney into which the air discharges. 
The chimney of the Capell fan differs 
from the Guibal as the cross-section area 
increases more rapidly; in the former the 
enlargement is on two sides, whereas in 
the Capell the enlargement is on all four 
sides. 

The advantage of the open-running fan 
is its simplicity, and there is no elabora- 
tion of the surrounding structure; the air 
is not obstructed in leaving the fan at 
any point of the circumference. But the 
inseparable defect would seem to be that 
the air cannot avoid leaving the fan at a 
high velocity, and the energy represented 
in this velocity may be very serious and 
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is wasted. In the close casing and the 
enlarging chimney this is avoided. The 
defect of the close casing would seem to be 
that it prevents free outlet for the air, 
and forcing some of the air through nine- 
tenths of the circumference against its 
natural inclination must generate friction 
and absorb work. Also there must be an 
increasing pressure on each blade from the 
time of passing the outlet to arriving at it 
again, and such an inequality of pressure 
does not encourage high speed. 

The fan with the spiral casing termi- 
nating in a chimney would appear to com- 
bine whatever is advantageous in the two 
other classes, and avoids their defects. The 
spiral casing affords free outlet from the 
revolving part of the fan all around the 
circumference, and extends the advan- 
tages of the enlarging chimney for dimin- 
ishing velocity and utilizing energy all 
around the circumference. 

Opinions differ as to the correct form 
of fan blades. It seems right that the 
passage for the air through the fan should 
be in as direct a line as may be. Mere 
revolution means simply “churning” the 
air and setting up frictional resistances. 
A particle of air moving radially along a 
revolving disc traces a line more or less 
curved backwards, according to the speed 
of revolution of the disc and the radial 
speed of the particle; and this backward 
curved line will pass easily into the cir- 
cumference. That would appear to be the 
correct form of the blades, and in the 
open-running fan that should be the form 
of the blades; but in the close-casing fan, 
such as the Guibal, this would hardly ap- 
ply, because the air, however it traveis 


from the inlet, can leave the fan only at 
the place provided. And it is probably 
not of very great importance in the fan 


with the spiral casing, because whatever 
velocity the air may possess in leaving the 
fan is taken from it before being dis- 
cnarged into the open. Still, any change 


in form of fan blades from the radial 
should be backwards and_ should be 
curved. 

When ventilating collieries by mach- 


inery was new and th ere was no expei ience 
to guide the makers or purchasers, a good 
deal of constructing was done by rule of 
thumb. But years of experience with 
many thousands of ventilating installations 
under all possible conditions have enabled 


the laying down of fairly accurate prac- 
tical rules of design. 
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It is quite evident that no fan, however 
excellent, will produce a current unless 
the passages in the mine will allow the 
air to get to the fan. Strange as it may 
seem, many mines have excellent fans, but 
deplorably poor air-ways. What is called 
the “equivalent orifice” of a mine is the 
smallest area in square feet which will 
pass a given volume of air in a minute 
with a given water gauge in inches. As- 
suming the orifice to be through a thin 
plate, the rule for its area is—multiply the 
volume of air in thousands of cubic feet 
per minute by 0.37 and divide by the 
square root of the water gauge in inches. 
With this as a basis we may design a fan. 
Each of the two inlets should be equal to 
the “equivalent orifice” so as to make al- 
lowances for resistances within the fans, 
and the passage through the fan should be 
equal in area to at least that of the inlet 
or inlets. 

It will be seen that for a given volume 
the “equivalent orifice’ win be larger for 
a low water gauge and smaller for a high 
water gauge. The writer has assumed a 
medium water gauge for mines in the 
United Kingdom of two and a half inches, 
and has also adopted two inlets, each being 
equal to the “equivalent orifice.” Laying 
down a practical rule that each inlet shall 
equal the “equivalent orifice.” that the fan 
shall have a diameter equal to twice the 
diameter of the inlet, and that the width 
of the fan shall be approximately one-third 
of the diameter of the fan, we arrive at 
the results given in the table. 

With proper conditions, the water gauge 
will depend upon the speed of the circum- 
ference of the fan—will, in fact, increase 
and decrease as the square of the velocity. 
The water gauge itself is a bent glass tube, 


Cubic Feet Diameters of Diameter 

of Each of and Width 
Air per Two Inlets. of Fan. 

Minute. Feet. Feet. 

50,000 4 Sx 3 
100,000 6 I2x 4 
200,000 8 16x 6 
300,000 10 20x 7 
400,000 12 24x 8 
500,000 13 26x 9 
600,000 14 28x 9 
750,000 15 30 x IO 


open at both ends and fixed vertically, one 
end connecting with the open atmosphere, 
say, in the engine house, and the other 
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end with the airway or drift leading to the 
fan, and preferably, for accuracy of result, 
sufficiently far removed from the fan it- 
self to be free from contending currents 
and eddies which are unavoidable in the 
inlet, or close to it. There is water in this 
appliance, and the influence of the fan lifts 
the water in one leg and depresses it in 
the other. Of the difference in level, each 
inch represents a pressure of 5.2 pounds 
per square foot, being simply the weight 
of a column of water one inch high and a 
square foot in area. Knowing the speed 
of the circumference of the fan in feet per 
second, we square it, and divide by 64, 
which gives us the ventilating column in 
feet. Brought into inches and divided by 
800 (because water is practically 800 times 
heavier than air at atmospheric pressure), 
we arrive at the water gauge in inches for 
a given speed of circumference of the fan. 
The friction of the air increases as the 
square of the velocity; therefore the water 
gauge produced increases with the square 
of the speed of the fan. The power has 
to overcome increased friction and _ in- 
creased volume; therefore the power in- 
creases as the cube of the speed of the fan. 
The horse-power of ventilation is the 
quantity of air in cubic feet per minte 
multiplied by the water gauge in inches 
and by 5.2 and divided by 33,000. The 
usual effect or efficiency of a fan is the 
proportion of the power consumed to the 
power of the fan engine. 

The general method of arriving at the 
efficiency leaves much to be desired. The 
power of the engine usually taken is the 
indicated horse-power, which includes the 
engine resistance, representing perhaps 20 
per cent. of the indicated power. Why 
should a fan be charged in its balance 
sheet with power that it never receives, 
and how can we compare two fans on 
these lines, if one has a good engine and 
the other has a bad engine? The engine 
power should be the useful work which an 
engine has available after accounting for 
its own resistance, which resistances are 
rarely the same in any two engines. Then, 
again, the water gauge is often not taken 
with sufficient accuracy, and, still further, 
the actual volume of air passing is not 
known because the linear velocity is not 
measured correctly, and the same remark 
applies to the area of the passage leading 
to the fan. There is much to improve 
upon in determining the useful effect or 
efficiency of a fan. The method laid down 
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in this article for determining water gauge 
from speed, or speed from water gauge, is 
not that which is usually adopted and 
which gives a water gauge twice as great 
as here set out; but the water gauge ob- 
tained by modern rules is the “manometric 
depression,” or theoretic efficiency of a fan; 
and as the water gauge in practice is rarely 
more than one-half of this theoretic quan- 
tity, the rule followed in this article is not 
necessarily in contradiction, and simply 
brings us to the actual and practical water 
gauge obtained by a fan by a shorter route. 

So far as the fans themselves are con- 
cerned there are now any number of ad- 
mirable examples, excellent in design and 
construction, capable of running with abso- 
lute truth upon their bearings with a 
minimum of resistance, and also of run- 
ning continuously for many years 
without any necessity of stoppage 
fer repairs. The method of driving, how- 
ever, is not nearly so universally good. 
There are, it is true, some very good ex- 
amples of fan engines, but the majority 
are not of that kind. The extravagance of 
colliery machinery generally is not a 
creditable feature of the age. In connec- 
tion with one important class—winding en- 
gines—some excuse can be found for it. 
Such engines work intermittently, rarely 
for as long a period as a minute for a 
journey ; start from rest and reach a high 
speed, then fall away from that high speed 
to rest—all within this just-mentioned 
short period; and they must be easily 
capable of starting from and stopping at 
any point. But even with this class of 
engines improvements are being made, and 
condensing and compounding are being in- 
troduced. 

With ventilating machinery the work is 
almost absolutely uniform and continuous, 
without stoppage, day and night, from 
January to January. Such a condition of 
things invites and encourages all that is 
perfect in the economics of engineering. 
But it would be no exaggeration to say 
that a considerable proportion of fan en- 
gines are still not only non-condensing, 
but only very slightly expansive. An en- 
gine of that type will consume from six 
to eight pounds of coal per horse-power 
per hour, as compared with a pound and a 
half of coal per horse-power per hour in a 
truly economical engine. 

The best arrangement of engines for 
driving a fan would probably be a pair 
of horizontal, triple-expansion condensing 
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engines, placed at right angles, attached to 
separate cranks, and so arranged that they 
can work together as a pair, or, if repairs 
should be necessary, one engine could be 
disconnected and the other engine alone 
continue to drive the fan. If the first ex- 
pense could be met, an even better ar- 
rangement would be to have two distinct 
and self-contained ventilating plants, so 
that with two fans and two engines there 
would be opportunity for overhauling one 
fan and one engine without interfering 
with the ventilation. There is at least one 
colliery known to the writer at which 
such an arrangement has been adopted. 

In the early mechanical ventilators, 
which were usually on a large scale, and 
did not make a great number of revolu- 
tions per minute, the engine was cor- 
nected direct to the fan, and this caused 
a two-fold defect as time went on. Either 
the engine had to run very quickly in- 
deed, which is not desirable even now 
when running continuously for months, 
or the fan had to be made very large in 
diameter to obtain a sufficient circumfer- 
ential speed. The massive fans of a quar- 
ter of a century ago, of 45 feet and even 
50 feet in diameter, were cumbersome 
structures, requiring large and expensive 
foundations, and absorbing much power 
simply to keep them in motion. 

It has been proved that in coal mining 
practice such mammoth sizes are not 
necessary as regards volume. A million 
cubic feet of air per minute at the ordi- 
nary water gauges can be produced with 
a diameter of 30 feet, and no one mine is 
likely to need so much; and as regards the 
amount of depression or water gauge re- 
quired, that depends not on the diameter, 
but on the speed of the circumference. A 
fan 5 feet in diameter, running at 500 
revolutions per minute, will have the same 
speed of circumference, and therefore pro- 
duce the same water gauge, as a fan 50 
feet in diameter running fifty revolutions 
per minute. 

he best modern practice is to run the 
fan engine at a moderate speed, say, 400 
piston-feet per minute, and to get up the 
requisite speed in the fan by gearing. 
Spur wheels have nothing to recommend 
them except their positive action, which, 


with a fan, is not absolutely essential. 


Straps have answered well enough, and 
are fairly noiseless, but there is a difficulty 
in the transmission of large powers in ob- 
taining straps of a reliable quality and 
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sufficiently flexible. Round cotton ropes, 
usually about 1% to 2 inches in diameter, 
running in carefully prepared grooves, an- 
swer admirably; there is scarcely any 
wear and tear upon the ropes, because, as 
a large number is usually applied to drive 
the fan, the amount of pull on each single 
rope is only slight. ‘lhe ropes give a bet- 
ter grip even than flat straps, and, if any- 
thing, are more free from noise in action. 

The speed of the fan depends altogether 
on the amount of depression or water 
gauge required, which in the mines of the 
United Kingdom does not often exceed 
about 4 inches, unless in exceptional parts 
of the mine, where small auxiliary fans may 
be applied. But all well-designed and con- 
structed fans of the present day should 
be capable of running without injury at a 
circumferential velocity of, say, 12,000 
feet a minute, which would obtain a water 
gauge of nearly 12 inches. There is really 
no difficulty in speed, so far as the fan it- 
self is concerned; that is merely a question 
of sufficient strength, accurate balancing, 
and true bearings. There have been diffi- 
culties in keeping the fan shaft journals 
from heating, but those difficulties are dis- 
appearing before modern mechanical en- 
gineering improvements. 

It will have been gathered from this 
article that in the United Kingdom no 
ventilating machine has been largely and 
successfully applied to collieries except 
the centrifugal fan, which, being a simple 
wheel, if made strong enough and prop- 
erly balanced, can run at any reasonable 
speed, and has really nothing to get out 
of order. These fans should be of mod- 
erate dimensions; a diameter of 30 feet 
might be taken as a maximum for a vol- 
ume extending to, say, three-quarters of a 
million or even one million cubic feet per 
minute. There should be two inlets to 
each fan; the diameter of the fan might 
be taken for any particular case as twice 
the diameter of the inlet; and the width 
one-third of the diameter of the fan, 
which should be driven by a pair of triple- 


expansion engines transmitting ~ their 
power through rope gearing. 
The fan should be of the class with 


spiral casing terminating in a chimney, 
and should have a_ strong central dia- 
phragm, preventing the meeting of the 
currents from the two inlets. Such an 
arrangement might be used effectively 
either to force air into the inlet or down- 
cast shaft, or to draw air out of the out- 
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let or upcast shaft, and in either case 
careful means should be adopted for seal- 
ing the pit shaft at which the fan is placed, 
so that, if situated at the downcast shaft, 
there is no passage other than through the 
fan, and, if located at the upcast, also no 
means of communication except througa 
the fan. The water-gauge appliance, for 
measuring the effective depression, should 
be a few yards distant from the fan itself; 
the useful effect or efficiency ‘of the fan 
should be based not upon the indicated 
horse-power, but the useful horse-power 
of the fan engine. The colliery manager 
or mining engineer should not be content 
with providing ventilating machinery of 
the highest character, but should remem- 
ber that as no pump can deal with water 
unless the suction passages are clear, and 
as no winding engines can raise a load un- 
less the rope is attached to the cage, no 
fan can do justice to itself or its owner 
unless the passages in the mine are suf- 
ficient to allow the air to reach the fan. 





First Aid to the Injured in Mining 
Accidents.* 


The causes of mining accidents are too 
numerous and varied to permit of a dis- 
tinct classification. Those most constantly 
operative are falls from roof and sides, 
use of explosives, foul gases, operation of 
hoisting and traction machinery, explosion 
of inflammable gases (coal mines), tra- 
versing ladder ways, placing of timbers. 
Under the term miscellaneous may be 
erouped all others which contribute in any 
degree to the production of accidents. 
While many accidents from the nature of 
things are unforeseen and unavoidable, it 
is to be regretted that a certain percentage 
far too great is due to either carelessness 
or disobedience of the rules established 
for the protection of all, including those 
who habituallv transgress them. It seems 
almost incredible that men should persist 
in dangerous and _ forbidden practices 
which imperil the lives of others as well 
as their own merely to save time or avoid 
a little additional work; yet this is often 
done with no apparent concern as to what 
may hapnen in consequence. This indiffer- 
ence to danger is perhaps not intentional; 


* A paner read by Dr. G. W. King, Helena, 


Mont., at the Butte, Mont., session of the 
Mining Congress, September.3, 1902. Spec- 


ially reported for the MINING AND SCIENTIFIC 
PRESS. 
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constant exposure without injury begets a 
disposition to underrate the liability to ac- 
cident and the necessity of guarding 
against them. This fact, however, does 
not excuse one who commits a rash act or 
who by negligence sacrifices the lives of 
his fellow-workman instead of contribut- 
ing his share to their preservation by more 
careful attention to duty. The most re- 
liable guarantee of safety must be based 
upon the practical knowledge possessed by 
the miner himself. He is expected to 
understand the nature of the ground in 
which he works, the proper manner of 
breaking it, the support required during 
and after the extraction of the ore, the 
precautions to be taken for the safe han- 
dling of explosives—in short, the whole 
procedure is in his hands and the safety 
and efficiency of the work depends upon 
the skill and judgment exercised in its ac- 
complishment. Self-protection is a matter 
of individual responsibility in so far as 
the immediate surroundings are concerned, 
and should be the first consideration in 
all that is undertaken. The conditions 
which pertain in mining differ materially 
from those that exist in ordinary labor 
above the surface of the ground. The 
miner, for instance, must work by the aid 
of a candle or safety lamp, and such light 
may prove inadequate for the close inspec- 
tion of loose rock in the roof and sides of 
levels and stopes, and unless special care 
is taken dangerous indications may be 
overlooked even by a careful and compe- 
tent observer. 

These are some of the common and ever 
recurring situations under which the work 
is done. Something more than the mere 
ability to perform manual labor is demand- 
ed; there must be skill to direct and gov- 
ern every act; mistakes are perilous by 
the swift and destructive consequences 
which may follow. To become skilled asa 
miner an apprenticeship more exacting 
than that practiced for the various trades 
must be accepted as the true method of 
training. 

Looking a little further into the causes 
of mining accidents we find an appreciable 
number chargeable to the use of explos- 
ives. The agent most generally employed 
is nitro-glycerine, known to the trade as 
dynamite or giant powder. This sub- 
stance is reasonably safe at a moderate 
temperature and under ordinary atmos- 
pheric conditions, but is always to be re- 
garded with suspicion and few liberties 
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taken with it, as no one can as yet deter- 
mine the exact explosive point at any time 
or place, much less the influences which 
lead up to it and induce a state of ex- 
treme sensitiveness which responds to the 
slightest jar or vibration. It possesses the 
disadvantage of readily congealing at a 
lowered temperature, necessitating the ap- 
plication of heat to expel the frost before 
using. This latter process is a source of 
real danger and ought not to be trusted to 
inexperienced hands, or to any one for 
that matter without the proper appliances 
for regulating the heat to safe limits. The 
method which gives the best security is 
that by which a moderate and uniform 
temperature is maintained, the placing of 
a competent man in charee of the process 
whose duty it is to supply the miners with 
powder and fuse upon requisition. Acci- 
dents which occur while charging the holes 
or from mistakes in length of fuse, neglect 
in signaling, defect in arranging facilities 
for retiring to a safe distance, are for the 
most part preventable and the fault lies 
with the workmen themselves. 

The equipment of shafts operated by 
means of cages has been so well perfected 
that comparatively few accidents are noted 
if we take into account the amount of work 
done and the number of men transported 
to and from their work from month to 
year in the various mines that are in active 
operation. When an accident does occur 
in connection wth the working of a shaft 
it is usually a serious one. The parting of 
a cable, the sudden giving of the brake 
upon the hoisting engine, a failure of 
safety clutches, overwinding and precipita- 
tion of the cage to the bottom of a deep 
mine—any one of these unfortunate mis- 
chances must necessarily be attended with 
loss of life. 

In sinking winzes and working shafts in 
the less pretentious mines, buckets are 
used to convey men and for general use 
in hoisting. The bucket when working 
without guys is not under absolute con- 
trol, and when propelled at a high rate of 
speed assumes a rotary motion,, which is 
apt to cause vertigo in some individuals 
to such a degree as to render them in- 
capable of retaining their grasp upon the 
cable, as in one instance coming to the 
writer’s notice, that of a miner falling 
from a bucket in making a descent of 200 
feet in a vertical shaft. No other cause 


could be assigned. Closing the eyes tightly 
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will in a measure counteract the sensa- 
tion of vertigo and prevent accident. 

The speed should, however, be regulated 
within reasonable limits. The practice of 
riding upon a loaded bucket is unsafe and 
should never be done. Here is a case in 
point: Two miners were riding upon a 
bucket in which some pieces of lagging 
were being hoisted; neglecting to lash the 
top of the poles securely they came in 
collision with one of the timbers of the 
shaft, the cable was broken and the buck- 
et, with its contents, was precipitated to 
the bottom with fatal results. 

Other cases might be cited to prove that 
the practice referred to is a dangerous one, 
but the fact is too apparent to need further 
comment. 

The handling of heavy timbers has its 
quota of mishaps, such as the breaking of 
ropes, slips and sliding ground risks that 
are usually unavoidable. 

Machine drilling in mines is not espe- 
cially dangerous. The few accidents that 
come under observation happen while set- 
ting up the machine or from the giving 
away of ground upon which it stands. 
Small particles of steel from the drill are 
liable to injure the eyes by becoming im- 
bedded in the cornea. They are, however, 
readily extracted by applying cocaine, and 
using a magnetized instrument of suitable 
size. If the foreign body penetrates into 
the interior of the eye, the loss of that 
organ is a probable result. 

Accidents met with in loading and coup- 
ling cars are usually of a minor class, and 
are in the majority of instances due to the 
want of care on the part of the workmen 
thus engaged. 

Accidents from the inhalation of poison- 
ous gases is a subject of special interest to 
miners, on account of their frequent ex- 
posure while working underground. The 
best ventilated mines are not entirely free 
from this danger, and as a consequence, 
miners are sometimes overcome by breath- 
ing gases collected or generated in stopes 
on recesses that cannot be wholly purified. 
Where good ventilation has not been pro- 
vided, as in shafts and tunnels projected 
by prospectors, the danger is proportion- 
ally increased. The attempt to return too 
soon after blasting has occasioned loss of 
life. The introduction of compressed air 
as a motive power in the larger mines is 
of signal service in this particular. After 
blasting the air is turned on and the ob- 
noxious gases driven out before the men 
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resume their labor. The candle test for 
unsafe air is observed by miners generally. 
They know that an atmosphere too poor in 
oxygen to support the flame of a candle is 
unfit to breathe, and precaution must be 
taken to avoid such localities when it is 
possible to do so. They should also un- 
derstand that this test is not infallible. 
There may be, and often is, an admixture 
of gases capable of supporting the flame 
from a candle, and yet deadly when in- 
haled. Experienced miners cannot have 
failed to note the behavior of the candle 
flame under these conditions. It flares up 
with a pale, bluish light, due to the pres- 
ence of a gas known as “carbon monox- 
ide.” It is one of the most poisonous 
gases with which the miners come in con- 
tact. A product of imperfect combustion, 
it is generated by the detonation of ex- 
plosive compounds, and being colorless, 
odorless and tasteless, its presence is only 
made apparent by certain symptoms pro- 
duced by its poisonous action when intro- 
duced into the blood by continuous inhala- 
tion. 

Associated with the ordinary carbon di- 
oxide which infests mines in as small a 
proportion as I per cent., it may prove in- 
jurious. A combination of the two gases 
seems to increase the toxicity of each 
other. Carbon dioxide is fortunately less 
active than tne monoxide; moreover, it 
has a slight taste and odor, and can there- 
fore be more readily detected. The two 
gases are generally associated together, 
and the chief concern is to be able to de- 
termine when their percentage in the at- 
mosphere has passed beyond the limit of 
safety. 

It is true that a difference exists among 
individuals in regard to their susceptibility 
to the action of these gases. One may be 
overcome in a place where another suffers 
but slight inconvenience. This fact often 
encourages the latter to take unnecessary 
chances. Men of experience and judg- 
ment, however, rarely go into a place 
where the air is known to be bad without 
being prepared to retreat promptly upon 
the first indication of danger. What these 
indications are should be as familiar to the 
trammer as to the miner himself, for it is 
among the former class that accidents 
from inhalation of foul air is most liable 
to occur. Their work necessitates the 
handling of loose earth, which is more or 
less permeated by the gas which is easily 
freed by the disturbance and becomes 
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mixed with the air we are to breathe. 
Poisoning by carbon dioxide is at the time 
so insidious that the warning symptoms 
are unnoticed until too late to escape. 

SyMPToMS OF PorsonING By CarBon DI- 
OxIDE—The smell and taste of the gas is 
usually quite perceptible, and this indi- 
cates its presence when the percentage is 
small; nothing more than a dryness of 
the throat and a slight headache may be 
experienced. In large amounts the head- 
ache becomes more intense, a peculiar 
throbbing pain is felt over the brow and 
back of the head. Vertigo supervenes and 
the sight becomes dim and the limbs weak. 
There is a nausea and vomiting. An un- 
ccntrollable desire to sleep comes on and 
the person falls never to rise, unless car- 
ried out immediately. In an atmosphere 
completely saturated with carbon dioxide 
these progressive symptoms are not noted, 
for the reason that all is over in a very 
few moments. 

The result is practically the same as 
being submerged in water. To rescue 
those who are insensible a systematic plan 
of relief should be adopted. To rush in 
excitedly but complicates the work, very 
likely adding to the number already dis- 
abled. By forming a relay of men and 
instructing the one who is to enter to apply 
a sponge or handkerchief saturated with 
water or preferably with vinegar over the 
mouth and nostrils, then go quickly for- 
ward, take hold of the one insensible and 
drag him to the entrance as far as he can 
with safety to himself, then retire to give 
place to the one who stands ready to suc- 
ceed him, will render the rescue work less 
hazardous to all concerned. Operating in 
a shaft is more difficult and dangerous. 
When the descent is made by a bucket for 
any considerable distance through a pois- 
oned atmosphere, it is impossible to stand 
erect within it and maintain an equilibrium 
after the paralyzing effects of the gas 1s 
experienced. A sitting or kneeling posture 
should therefore be assumed to avoid the 
possibility of being precipitated from the 
bucket. Should descent by ladder way be 
undertaken, a rope fastened about the 
waist and manned from above is recom- 
mended as a wise precaution. A second 
rope may be lowered, if necessary, and 
made fast to the person to be brought up 
by means of a loop drawn snugly around 
the body close under the arms. The act of 
hoisting an unconscious person by the aid 
of a rope must be conducted with reason- 


able care, the tension ought to be steady, 
lest too forcible contact wth jutting tim- 
bers or rocks result in serious injury. 

The treatment of asphyxia produced by 
inhalation of poisonous gases will be re- 
ferred to in appropriate connection. 

The prevention of mining accidents has 
been the subject of much study, and in- 
vestigation is continually being made by 
engineers and _ practical mining men. 
Legislatures have also endeavored to sur- 
round the miners with additional safe- 
guards by legal enactments. Improvement 
has certainly been made, and with the ad- 
vent of electricity for the purpose of light- 
ing and motive power further progress 
will be made evident in the equipment of 
mines that are to be operated in the 
future. 

Were it possible to exclude the accidents 
which are clearly preventable, the occupa- 
tion of mining would be less hazardous 
and the mortality lessened, a result most 
helpful and worth striving for, since at 
best there will be fatalities enough and to 
spare. 

Taking the practical view, then, that 
with the best equipment and most efficient 
service accidents may and do happen, the 
care of the injured must be considered 
with reference to their immediate necessi- 
ties. To be prepared for emergencies is 
the first essential. This refers to the few 
medicines and appliances that may be 
needed for temporary use. These articles 
should be kept in reserve at the most ac- 
cessible station within the mine, and plain 
and concise directions for their proper and 
legitimate indications posted in a conspicu- 
ous place, that all may learn how and 
what to do for others in case of need. To 
avoid unnecessary complications, the list 
of articles must be limited to the actual 
requirements, enumerated, it would appear, 
as follows: One-half dozen bandages, 2%4 
to 3 inches in width and 1 yard in length; 
one package of absorbent cotton; one roll 
of adhesive plaster; one dozen safety pins; 
galvanized wash bowl, soap and towel; 
temporary splints for the limbs; a litter; 
one cylinder of compressed oxygen gas, 
with inhaling mask; medicines other than 
stimulants are not indicated. Two ounces 
of aromatic spirits of ammonia,with a small 
flask of brandy, are added for the latter. 
The medicines and dressings may be 
stored in a tin box with a tightly fitting 
cover, and the whole protected from moist- 
ure. After an accident the danger to be 
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apprehended to those who are severely 
injured depends in a measure upon the 
length of time which must elapse before 
medical aid can reach them. This period 
varies from a few moments to several 
hours, according to circumstances. Dur- 
ing this interval of waiting what is to be 
done? In some instances nothing; in 
others prompt action must be taken to save 
life. Upon those who are present, or first 
to arrive, devolves the duty of attending 
to the immediate necessities, whatever 
they may be, as best they can. The de- 
moralizing effect of an accident upon those 
who witnessed it is apt to be harmful in 
two ways: First, by causing delay when 
time is the important factor; second, by 
inciting too energetic attempts at rendering 
assistance. It is, therefore, well to remem- 
ber that, however alarming the situation, 
calmness and presence of mind are all- 
important. 

Undue excitement contributes to render 
the chances of succor less certain, if not 
impossible. One who is competent to do 
the right thing whenever and wherever 
such service is imperative exerts an influ- 
ence most assuring and helpful to those in 
peril, and to those who must assist in their 
care. Gentleness without timidity is of in- 
estimable value in this service under all 
conditions. 


In caring for the injured there are cer- 
tain things to do, applicable in all cases, 
and we, therefore, begin by placing the 
individual in a recumbent and easy posi- 
tion, and proceed to loosen the clothing 
about the neck and chest, and if the pa- 
tient is able to swallow and there is no 
excessive bleeding, external or internal, 
from wounds or concussions, a moderate 
amount of whiskey or aromatic spirits of 
ammonia may be given as a temporary 
stimulant. If stunned and unconscious, 
no attempt to give fluids by the mouth 
ought to be made, owing to the liability 
of their entering the windpipe and causing 
suffocation. Cold water may with advant- 
age be sprinkled upon the face to excite 
effort at breathing. Friction applied to the 
extremities, being careful to select those 
which are injured, is a healthy measure. 
Heat applied externally is indicated when 
the surface of the body is cold and the 
circulation feeble. When reaction has be- 
come established the limbs should be ex- 
amined, one by one, and in the same 
careful manner the chest, abdomen and 
head. In this way the injuries cannot fail 
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to be noted. When there is dangerous 
hemorrhage caused by wounds, and faint- 
ing from loss of blood ensues, appropriate 
means to control it must be employed 
promptly. To arrest bleeding different 
methods are employed, all more or less 
mechanical. Pressure is the readiest and 
most effective means for the temporary 
control in urgent cases. To apply the 
fingers over the course of an artery and 
compress it sufficiently to shut off the cur- 
rent of blood requires but an instant, and 
this advantage in time is not to be over- 
looked, especially when a large vessel is 
wounded. 

Troublesome bleeding from wounds in 
the palm of the hand is effectually checked 
by similar methods. Digital compression 
of the large arteries of the thigh is more 
difficult owing to the large mass of mus- 
cles by which it is surrounded. Resort 
must be sought in more effective methods. 
The limb should be elevated and a small, 
firm pad placed over the artery, then a 
handkerchief or piece of rope is made to 
encircle the limb over the pad, a sharp 
stick introduced into the loop and twisted 
upon itself until the bleeding is effectually 
controlled. 

Cold is an effective means of checking 
oozing from small arteries or veins. Ice, 
snow or cold water is placed in contact 
wth the bleeding surface. Heat is equally 
serviceable, and is applied by means of 
compresses dipped in hot water. In deep 
wounds, when the source of bleeding is 
obscure and the condition of the patient 
critical, packing the wound with strips of 
gauze, or with absorbent cotton, is per- 
missible. After removing blood clots the 
gauze or cotton is forced into the bottom 
of the wound, and the cavity filled and a 
bandage firmly applied to the parts. In 
these manipulations absolute cleanliness is 
to be insisted upon to prevent infection. 
The hands of the operator should be thor- 
oughly scrubbed with soap and water and 
the dressings kept free from contamination 
with as much care as possible. 

Internal bleeding, induced by serious in- 
juries, is, unfortunately; not amenable to 
active treatments, and we must content 
ourselves with insisting upon perfect 
quietude, administering cool drinks, and 
applying cold compresses over the affected 
region. These simple means may appear 
insignificant and of doubtful utility in the 
presence of grave conditions, and the 
temptation to do something more radical 
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in the way of treatment is at times diff- 
cult to resist. A moment’s reflection upon 
the indications to be met should establish 
the fact that the immoderate use of stimu- 
lants or active movements of the patient 
tend to deviate the object we have in view, 
viz.: to favor the formation of a clot at 
the point of rupture of the artery or vein 
—nature’s method of arresting hemorr- 
hage; fainting is a saving incident, and 
may be so regarded, unless the weakness 
is progressive and the shock so profound 
as to threaten immediate death. In the 
latter emergency, stimulation and warmth 
must be the treatment. It is to be under- 
stood that surgical skill is required to 
deal with such extreme cases. The sug- 
gestions above outlined are for the benefit 
of those who are uninstructed in the treat- 
ment of severe injuries. First aid applies 
only to the temporary care of those who 
are disabled and helpless; with that its 
utility ceases. Some injuries disable with- 
out endangering life, as instanced in the 
case of fractures of the limbs. Here some 
support is needed to steady the fragments 
during transportation. The resuscitation 
of those who have been overcome and 
rendered unconscious by inhalation of 
poisonous gases is necessarily first aid 
work. The question of how to accom- 
plish this. object must be considered. 
Little can be done before removal to a lo- 
cation where the air is comparatively 
fresh. Then cold water dashed into the 
face and friction applied to the limbs will 
stimulate the resumption of breathing. 
Should it fail to do so, artificial respira- 
tion must be resorted to at once. It con- 
sists of forcing air into the lungs by imi- 
tating the natural act of breathing. The 
steps of the procedure are as follows: 


Place the patient upon his back with 
head and shoulders slightly elevated; 
loosen the clothing and cleanse the 


mouth and nostrils; pull the tongue for- 
ward and bring it out at the angle of the 
mouth, to remove all obstruction to the en- 
trance of air. The operator then kneels at 
the head of the patient, and, reaching for- 
ward, grasps the arms near the elbows, 
carries them up in an extended position. 
This maneuver creates a vacuum in the 
lungs, allowing air to enter; the arms are 
held in this position for two seconds, then 
carried downward and pressed firmly 
against the sides, forcing air from the 
lungs by compression. This to and fro 
movement is kept up at the rate of fourteen 
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to fifteeen per minute, until there is a re- 
turn of natural breathing, usually shown 
by a voluntary gasp on the part of the 
patient. This is the most reliable of all 
methods of restoring suspended anima- 
tion, caused by inhaling carbonic dioxide; 
air must be gotten into the lungs ,either 
by force or natural act of breathing, 
Otherwise the case is hopeless. This is 
true for physiological reasons, which can- 
not be discussed here; suffice it to say that 
under normal conditions oxygen freely 
enters the blood by way of the lungs, and 
its presence there is essential to life. As 
soon, therefore. as the breathing becomes 
regular, the inhalation of oxygen gas may 
be begun and continued until the livid 
color of the skin becomes less marked and 
consciousness returns. In the absence of 
the oxygen gas stimulants are next to be 
thought of ,as soon as there is ability to 
swallow. Whiskey or aromatic spirits of 
ammonia are choice. Ammonia has the 
property of quicker action, but less durable 
than that of alcohol. Sniffing the fumes of 
ammonia is also useful. When patients 
begin to revive there is apt to be cramping 
of the limbs, or general convulsions. This 
requires no treatment beyond protecting 
them from injuring themselves by the con- 
vulsive movements. The cases need 
watching for some hours, for it may hap- 
pen that those who are apparently out of 
danger will suffer a relapse and become 
again unconscious and die if left to them- 
selves. The lifting and carrying of the 
injured is apt to be awkwardly done by 
men inexperienced in such service. Many 
injuries are of such a nature that misap- 
plied force will further complicate the 
lesions which already exist, if indeed it 
does not lead to irreparable damage. A 
simple fracture of the leg may be convert- 
ed into a compound one by injudicious 
handling. An unnecessary laceration of 
tissue is produced and consequent suffer- 
ing, beside adding to the gravity of the 
case. This is but one of the many things 


- which may happen to the disadvantage of 


the patient during transportation. To lift 
an injured person properly requires three 
bearers. Two should stand upon opposite 
sides in a position to support the upper 
part of the body, the third where he can 
conveniently take care of the lower ex- 
tremities. Then, with the patient upon his 
back, all drop upon one knee, the two 
principal bearers, pushing their arms under 
the back, lock hands firmly together. The 
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third pushes both arms under the limbs. 
At a given signal all arise to their feet. 
The weight is thus so evenly distributed as 
to be easily borne, and there is no appre- 
ciable jar or sudden twisting of injured 
parts. 

A litter devised by the writer is adapted 
for underground wotk and insures safety 
in whatever position it may be placed. By 
its use in mining accidents the difficult 
problem of getting those severely injured 
to the surface, without discomfort or dan- 
ger, is satisfactorily solved. The litter, 
with its burden, may be put upon a cage 
or in a bucket, and, when fastened in ap- 
propriate position, can be brought up with- 
out disturbing the position of the patient. 
To the litter a rope is attached to one end, 
and a guy line to the other, the latter 
being used to steady it during transit. 
When the upright position cannot be main- 
tained—owing to syncope, from loss of 
blood—a semi-horizontal or even reverse 
position may be chosen for the time being, 
in order to allow the remaining blood to 
gravitate towards the heart and brain, an 
expedient that is sometimes useful in ex- 
treme cases. The fastenings aré so ar- 
ranged that the position of the patient is 
not changed with reference to the litter 
while executing the different movements 
of hoisting or transporting through nar- 
row passages, thus affording additional 
security and dispensing with an extra 
number of bearers. In practice this plan 
is proven an excellent one. The litter is 
inexpensive and durable; after being 
brought up to the surface the injured are 
given over to the care of a physician, or 
placed in an ambulance for conveyance 
to the hospital, and the duties pertaining 
to the first aid are practically ended. 

In rendering first aid to the injured 
simple methods are to be preferred; they 
are always available and, moreover, within 
the comprehension of anyone possessed of 
ordinary intelligence, and can by them be 
easily put in practice at the time and place 
most urgently demanded. 

Officious and meddlesome interference 
is to be avoided. It is never necessary and 
may do harm. There are certain definite 
things to be done in sudden emergencies. 
Common sense and prudence should indi- 
cate the course to pursue in every in- 
stance. The rule to do no harm is a good 
one and should be kept in mind at all 
times. Its observance is never a cause of 
regret, but, on the contrary, an evidence 
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of a true desire to keep within the limits 
of safety—a most commendable qualifica- 
tion in the non-professional when called 
upon to take an active part in the care of 
the injured. 





Hydraulic Compression of Air.* 


Methods of Compressing Air by Falling 
Water—The Efficiency of This Method. 


Probably one of the oldest applications 
of the use of water power to the wants 
of man was a form of hydraulic air com- 
pressor which operated as an entrainment 
apparatus. This was the well-known 
water bellows or trompe of the Catalan 
forges. 

This apparatus, briefly described, con- 
sisted of a bamboo pole, disposed at a 
slight inclination from the perpendicular, 
into the upper end of which a stream of 
water was led, entraining air with it in its 
downward passage. The low end of this 
bamboo pole was introduced into a bag 
made of the skin of some animal, the air 
being allowed to escape from the water 
into the upper part of the bag, whence it 
was led by pipes or tuyeres to the forge, 
the water being allowed to escape from 
the lower edge of the bag. From this 
original device a great many improvements 
have been worked out, and besides this a 
number of other forms of hydraulic air 
compressors, or of compressors using 
other liquids for compressing air or other 
gases, have been designed. 

One of the first inventions carrying out 
this idea was made by J. P. Frizell, Bos- 
ton, Mass. His invention made use of 
an inverted syphon having a considerable 
horizontal run D between the two legs 
A and B. A stream of water was led 
into the upper end of the longer leg A, 
and at the top of the horizontal run D 
between the two legs of the syphon was 
provided an enlarged chamber C in which 
the air separated from the water. The 
water was then led off from the lower 
part of this air chamber and passed off 
through the short leg B of the syphon, 
the pressure of the air accumulated in the 
air chamber being therefore due to the 
height of water maintained in the shorter 


*From a paper by Wm. O. Webber read 
before the N. E. Cotton Manufacturers’ As- 
sociation and reprinted in Machinery, to 
whom we are indebted for the illustrations. 








2057 


leg of the syphon. This application of 
carrying upward the water, after the air 
was separated from it, so as to produce a 
considerable pressure upon the air, seems 
to have been original with Mr. Frizell, 
and in this feature his device differs from 
the old trompe. 

Another device, Fig. 2, differing some- 
what from that of Mr. Frizell, was in- 
vented by’ A. Baloche and A. Krahnass 
in 1885, and consisted of a syphon B car- 
rying water from an upper to a lower 
reservoir, the lower end of the syphon 
being projected through an inverted ves- 
sel R placed nearly at the bottom of the 
second reservoir. Just beyond the bend 
of the syphon and in line with the axis 
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FIG. 1, FRIZELL SYSTEM. 

of its longer leg, an air pipe T projected 
into the descending leg of the syphon. 
This entrained the air with the descend- 
ing column and carried it down into the 
inverted chamber R, from which the air 
escaped at the top, while the water passed 
out from the bottom into the lower reser- 
voir. This apparatus produced pressure 
on the air in the top of the inverted 
chamber, due to the height of the water 
column upon it. 

Another device, Fig. 3, patented by 
Thomas Arthur in 1888, differs from the 
last in having a stream of water led di- 
rectly into the top of the vertical pipe A. 
Inserted into the mouth of this pipe was a 
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double cylindrical cone C forming an 
annular air passage between it and the 
walls of pipe A 

Owing to the increase in the velocity 
of the water in passing through the nar- 
row throat of the double cone, air is in- 
haled through the pipe D, through the 
annular space mentioned and through 
perforations in the lower cone, and is 
entrained with the falling water. 

Through the downflow pipe A rises a 
vertical delivery pipe Z for the compressed 
air having its lower end H enlarged and 
open at the bottom. Projecting upward 
into this enlarged air-delivery pipe was 
a water escape pipe F through which the 
water passed after having parted with the 
air. The escape pipe was in the form 
of an inverted syphon and maintained 
on the air in the delivery pipe Z a pres- 
sure due to the elevation of the water 
at the discharge point above the air line 
in the large end of the delivery pipe. 

A number of other patents on appa- 
ratus of this type have been issued to 
Charles H. Taylor. His invention, Fig. 4, 
consisted principally of a downflow pas- 
sage having an enlarged chamber at the 
bottom and an enlarged tank at the top. 
A series of small air pipes project into 
the mouth of the water inlet from the 
large chamber at the upper end of the 
vertically descending passage, so as to 
cause a number of small jets of air to be 
entrained by the water, Taylor seemingly 
having been the first to introduce the 
plan of dividing the air inlets into a multi- 
plicity of smaller appertures evenly dis- 
tributed over the area of the water inlet. 

The first of these compressors on the 
Taylor principle was installed at Magog, 
Quebec, to furnish power for the print 
works of the Dominion Cotton Mills Com- 
pany. The head of water is 22 feet; the 
downflow pipe extends downward through 
a vertical shaft 10 feet square in cross 
section and 128 feet deep. At the bottom 
of the shaft the compressor pipe enters a 
large tank, which is known as the air 
chamber and separator. 

A series of very careful tests demon- 
strated that with 19.5 feet head, using 
4,292 cubic feet of water per minute, was 
recovered the equivalent of 1,148 cubic 
feet of free air per minute, which would 
represent 248 cubic feet of air per minute 
compressed to 53.3 pounds pressure, show- 
ing that out of a gross water horse-power 
of 158.1, 111.7 horse-power of effective 
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work in compressing air was accom- 
plished, giving therefor an efficiency of 71 
per cent. In the tests at Magog 81 horse 
power was recovered, using as a motor 
an old Corliss engine without any changes 
in the valve gear; this would represent 
a total efficiency of work, recovered from 
the falling water, of 51.2 per cent. 

When the compressed air was pre- 
heated to 267 degrees Fahrenheit, before 






































being used in the engine, 111 horse-power 
was recovered, using 115 pounds of coke 
per hour, which would equal 23 horse- 
power. ‘The efficiency of work recovered 
from the falling water and the fuel burned 
would be, therefore, about 61% per cent. 
On the basis of Prof. Riedler’s experi- 
ments, requiring only 425 cubic feet of 
air per brake horse-power per hour, when 
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pre-heated to 300 degrees Fahrenheit, and 
used in a hot air jacketed cylinder, the 
total efficiency secured would have been 
about 87% per cent. 

In what follows will now be given an 
estimate of the probable efficiency of dif- 
ferent methods of using the power of a 
water fall. First are tabulated the re- 
sults that it is reasonable to expect when 
using turbines and transmitting power by 
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belts and shafting; second by electrical 
transmission from generators connected 
to turbines; and finally by an hydraulic 
air compressor. The compressor, it will 
be seen, gives the apparently remarkable 
result of over 100 percent. efficiency. This 
is due to pre-heating and moistening the 
air, however, and not to a reversal of 
mechanical laws, 
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Given horse power of water... .1,000 h. p. 
Wheels at 85 per cent. effi- 
Se cn aws au sors « ¥.0'4 9: 850 “ 


Shafting, pulleys and belts at 80 

per cent (net). nacee 680 
or a total net result of 68. per cent., wheels 

being at full gate and allowing the mini- 

mum loss for friction of shafting. 

With wheels as usually run at part gate, 
the results would be as follows: 
Given horse power of water. 
Wheels at 75 per cent. efficiency 
Shafting, pulleys and belts at 50 

per cent. (average). a 
or 37% per cent .of the whole power; both 

of the above being directly at the site of 

the water power. 


.1,000 h. p. 
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COMPRESSED AIR. 


and direct connected with motors 
at 90 per cent. efficiency..... 565 h. p. 
or 501% per cent. of the whole, 
or if belted at 90 per cent. 
efficiency , 
say 51 per cent. of the ‘whole. 
By the use of an hydraulic air com- 
pressor: 
Horse power of water.........1,000 h. p. 
Hydraulic compressor at 75 per 


508 “ 


-. INLET PIPES 


















FIG. 4. 


In order to transmit power to a dis- 
tance, we must take again: 


Horse power of water . 1,000 h. .D. 
Wheels at 85 per cent. efficiency 850 
Generators at 92 per cent. effi- 

ciency DO SEES Se aba 
Transformers ‘at g2 per cent. 

acing has jue 720. “ 
Line at 95 per cent. efficiency.. 680 
Converters at 92 per cent. effi- 

SE Sse Dak uke xan sd.on00 vine 6 625 “ 

or about 62% per cent, of the 

whole, 


cent. efficiency as ae 
Pipe line efficiency at 98 per ‘cent. wen“ 
Pre-heating dry air adds 50 ) 
POT’ COM. oan oes ee wees sees | 
Moistening dry air adds 50 per +} 1,470 “ 
cent. —~* (ieee 006608 
= 100 per Rk city cago ) 
WATER LEVEL 
_— a 
TO TAIL 
| —{~* RACE 
w 
a 
fa 
C3 
i= 
A 
i| 
CHAMBER 
Industrval Press, N.Y. 
TAYLOR SYSTEM. 

Air engines or motors at 78 per 
To lr a 1,145 h. p. 
or 114.5 per cent. 

and if belted at 90 per cent. 
efficiency . -Kego 


or 103 per cent. ‘of the whole as a resultant 
effect. 

To estimate the efficiency of hydraulic 
compressing, taking into account’ the 
water absorbed by the air and the coal 
used in heating the air, we have the fol- 
lowing: 

The weight of a cubic foot of com- 








COMPRESSED AIR. 


pressed air at 85 pounds at 70 degrees 
Fahrenheit, equals .58. 

One thousand horse power would repre- 
sent 750,000 cubic feet of 85-pound air per 
hour; this would equal 382,000 pounds of 
air, and as one pound of air will absorb .58 
pounds of water, we would require 221,500 
pounds of water per hour. The labor 
represented by forcing 221,500 pounds of 
water per hour, equal to 3,700 per min- 
ute, against 85 pounds pressure, equals 

195.5 % 3700 





195.5 feet would be equals 
33,000 ; 

about 22 horse power, and as pumps give 
an efficiency of 50 per cent., equals 44 
horse power of work by pump, or 4.4 per 
cent. of the whole 1,000 horse power, this 
is therefore to be deducted: The coal used 
in heating the air, which is about one-half 
pound per horse power per hour, would 
also represent an amount of work equal 
to 75 horse power, or 7% per cent. of 
the whole 1,000 horse power. This added 
to the 4.4 per cent. as above would equal 
an amount of 13 per cent. to be deducted, 
equals 87 per cent. of the whole horse 
power, or 1,030 X .87=.806, or 80.6 per 
cent. as a final result of all, as against 
5614 per cent. by electricity, or 68 per 
cent. by water wheels at their best, or 37% 
per cent. by water wheels at the average. 

That our results are within the bounds 
of reason is shown by the fact that 75 
per cent. X 98 per cent. X 200 per cent. 
Xx 78 per cent. X 87 per cent. = 99.5 per 
cent. 





Economy Derived from Reheating Com- 
pressed Air.* 


The object of the experimenters in these 
tests was to ascertain the exact gain de- 
rived from reheating compressed air used 
in small motors, with the idea also that 
some such method as this could be advan- 
tageously put into application in connec- 
tion with the use of compressed air in 
railroad shops, mines, ete., where com- 
pressed air is extensively used. 

A small 2 horse-power vertical engine 
with a shaft governor was used as the mo- 
tor. The compressed air coming from the 
compressor, was first passed through a 

* Tests performed by W. G. Edmondson and 


Kk. L. Walker, students in the Railway En- 
gineering department of Cornell University. 
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meter, and then before being admitted to 
the engine, was passed through a reheater. 
‘The arrangement of the apparatus is plain- 
ly illustrated in the accompanying dia- 
gram. 

The amount of air used in each run was 
recorded by the meter, which was fur- 
nished for the test by the Equitable Meter 
Company, of Pittsburg. The meter was 
especially designed to withstand high 
pressures. ‘The air passed through the 
meter at the temperature of the atmos- 
phere. 

The meter was calibrated for the pres- 
sures used in the experiments, before and 
after the runs were made. The meter 
readings were then corrected from this 
calibration. The results therefore show 
accurately the amount of air used in each 
case. 

The reheater was constructed out of 
pipe. It consisted of a coil of three 
lengths of 1%4-inch wrought iron pipe, 
which was surrounded by an outer casing 
of 6-inch pipe. This casing was also cov- 
ered with an asbestos non-conducting cov- 
ering, which prevented the escape of heat. 
The construction of the reheater is indi- 
cated in the diagram. 

Gas was used for fuel, and was burned 
in a burner placed at the base of the re- 
heater. Gas was selected as the fuel on 
account of the ease with which the supply 
of heat could be governed. A gas meter 
recorded the amount of gas used in each 
run. The amount of heat supplied to the 
reheater is then easily computed, when the 
heat value per cubic foot and the number 
of cubic feet of gas supplied per hour are 
known. 

The engine was equipped with a Prony 
brake, and an indicator was attached to 
the cylinder, which enabled both the de- 
veloped horse-power and the indicated 
horse-power to be computed. 

In every case the temperature of the air 
was taken at the meter, and again after it 
had passed through the reheater, at a 
point as near to its entrance to the engine 
as possible. 

In conducting the experiments, three 
series of runs were taken, as follows: 

Series |., in which six runs were taken, 
all at about 57 pounds gauge pressure, 
while the temperature of the air entering 
the engine was varied from 60° F. to 
4o1° F, 

Series II., in which five runs were taken, 
all at about 82 pounds gauge pressure, 
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while the temperature of the air entering 
the engine was varied from 60° F. to 
305° F. 

Series III., in which two runs were 
taken at about 77 pounds gauge pressure, 
and the temperature of the entering air 
42° F. and 266° F., respectively. 

The average results from each “run,” 
were then taken from the log of each run, 
and are shown on the general result sheet. 

The tests were performed during the 
month of April, 1902, in the mechanical 
laboratory of Sibley College, Cornell Uni- 
versity. 

The term “cubic foot of free air” is used 
to represent the volume of air at standard 
conditions, which are taken in this case to 
be at a pressure of 14.7 pounds, absolute, 
and at a temperature of 60° F. 

CONCLUSIONS. 

The net gain in economy obtained with 
the lower pressure was 38.4 per cent.. 
while with the higher pressure it was but 
31.7 per cent. with the same conditions. 
In other words, we get a reduction of from 
31 to 38 per cent. in the cost of the pro- 
duction of compressed air, by reheating 
the air from 60° F. to 400° F. 

The curves on Plate | illustrate how the 
economy is raised by increasing the tem- 
perature. It is seen that the increase in 
economy is gradually lessened after the 
temperature reaches about 300° F. By 
continuing the curve it would indicate that 
the point would soon be reached where an 
increase in the temperature would - not 
cause any further increase in economy, 
this point being reached at about 450° F. 

The results obtained in these experi- 
ments afford an interesting comparison of 
the effects produced by different degrees 
of reheating, as well as by the use of 
different working pressures. Of the three 
dierent series of runs taken, the one em- 
ploying the lowest pressure (56 pounds) 
seemed to give the most efficient results. 

It was not considered advisable with our 
engine to raise the temperature of the en- 
tering air much above 400° F., on account 
of the bad effect it would have upon the 
packing in the valve-rod and piston-rod 
glands, and also upon the lubricant; how- 
ever, a much higher temperature could 
have been attained with the reheater used. 

Although the economy derived from the 
application of heat to the air may result 
from the increased volume, we are led 
to believe that the high results obtained 
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General Resulis—Series I11. 
Number of run.. 1 2 
Press. at meter.. 76 78 
Press. at engine. 73 75 
Temp. at meter. 44 67 
Temp. at engine. 42 266 
Temp. of exhaust 

is Sine See 65% — 149.5 
Temp. of room.. 42 65 
Temp. in flue of 

OE ee ~ 
Cu. ft. of air per 

hr. from meter. 367 249 
Cu. ft. of air per 

hr. corrected 

from calibra- 

tion of meter... 383 259 
Cu. ft. of air per 

hr. at standard 

condition 2,430 1,606 
Increase in temp. 

of air by heat’g 0 199 
Corresponding in- 

crease in vol- 

ume, per cent... 0 38. 
Wt. of air sup- 

plied per hr., 

ee 185.6 122.7 
Bt. T. U.’s ab- 

sorbed by air 

per hour (from 

Je | * are — 5,790 
& = Us 2 

quired to raise 

temp. from 42 

SS aaa —- 6,500 
Total thermal cost 

of air used per 

hour, B. T. U.352,500 146,000 
B. T. U.’s supplied 

to heater per 

hour (from 42 

0 Rae - 13,000 
Efficiency of re- 

heater (as- 

sumed), per 

COMB ccccncccesse _ HO. 
Revs. per minute. 392 396 
Brake load...... 5 5 
- F Aaa 73 755 
SS Ae 1.40 74 
Mechanical  effic- 

iency, per cent. 52.1 77.5 
Cu, ft. of free air 

per D. H. P. hr. 3,380 2,130 
Cu, ft. of free air 

per i.8.P.hr. 1,785 1,700 
Cu. ft. of free air 

saved per D. 

eS ee ee _ 1,200 
Gain in air saved, 

per cent...... 36.4 
Thermal cost of 

air saved per 

D. H. P, hour, 

a 13,000 
Thermal cost of 

equivalent amt. 

of air from com- 

pressor, B.T.U. - 174,600 
Ratio : Cost of air 

by compressing. - 13.4 
Cost of air by 

heating ...... 

Gain in economy, 
per cent...... - 30.2 
13.091 cubic feet of air at 60 degs. F. and 14.7 


ft. pressure equals one pound, 
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are due partly to other changes of cordi- 
tion in the working of the engine resulting 
from the higher temperatures. By reheat- 
ing the air the engine is relieved from the 
difficulties due to freezing of the moisture 
in the exhaust passages, and the choking 
up of the valve. 

It was noticed that as the temperature 
of the air was raised while the pressure 
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heating, which was the object of the in- 
vestigation. 

For instance, it is seen that the reduc- 
tion in the air consumption of a small 
motor is in almost direct proportion to the 
increase in temperature. By referring to 
the curves on Plate I. it is seen that the 
decrease in the consumption of air is in 
almost direct proportion to the incease in 
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remained constant, that the speed of the 
engine was increased, the cut-off was made 
shorter, and in general the operation of 
the engine was rendered much more 
smooth. 

The results appear to be approximately 
those that are indicated theoretically with 
the same conditions, and prove conclusive- 
ly the many advantages to be gained by re- 


temperature, until the higher temperatures 
are reached, when the decrease becomes 
more gradual and finally ceases, when the 
temperature is raised above the limit of 
practicability. 


In Series I., which employed a pressure 
of about 56 pounds, it is seen that a saving 
of 44.6 per cent. of the air used cold was 
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effected by reheating it from the tempera- 
ture of 59° F. to 4o1° F. 

With Series II, and III., in which higher 
pressures were used, the gain was not 
quite as much on account of the lower 
efficiencies which always accompany high- 
er pressures with compressed air. 

As shown by item No. 44, on the result 


COMPRESSED AIR. 


results obtained in Series I., we find that 
the maximum gain in air saved with the 
highest temperature is 44 per cent. of the 
amount of cold air required to produce the 
same amount of power. 

Let us assume that 100 pounds of com- 
pressed air at 60 pounds pressure are re- 
quired to produce 1 horse-power per hour 








Cu. Ft. of Free Air per D.H.P. Hour 
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sheets, the results obtained by applying 
heat in this manner to compressed air are 
from eight to eighteen times more impor- 
tant than would be obtained if the same 
amount of heat were expended under the 
boiler back of the compressor. 

The results obtained in these experi- 
ments may be represented clearly by means 
of a simple proportion. Referring to the 


at 60° F. Then if we reheat this air to 
400° F. we effect a saving of 44 per cent., 
and we will then require but 100 — 44—= 
56 pounds per horse-power hour. At this 
rate if we take 100 pounds of cold air and 
reheat it to the above temperature, the 
increase in the a produced will be: 
56: ti eee 2 
x = 178.6 








COMPRESSED AIR. 


which indicates that the power derived 
from the same weight of air would be 
increased about 78 per cent. by reheating 
it from 60° F. to 400° F. In other words, 
a compressor which is able to supply 100 
horse-power at the motor with cold air, 
could be made to supply 178 horse-power 
by the use of reheaters. 
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The percentages of gain given in the 
results refer to the developed horse-power, 
and the increased mechanical efficiency 
caused by the use of heated air must have 
a considerable effect upon the results. The 
increase in mechanical efficiency is shown 
by the curves on Plate III. 





Per cent. 
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PLATE III 


As the increase in volume obtained by 
raising the temperature of the air from 
this amount is only 65.3 per cent., it will be 
obsetved that the increased saving must 
be due partly to the more favorable condi- 
tions that the heated air provides for the 
engine, 


Thus three important points are secured 
by the use of a reheater: 
1. Absence of freezing. 
2. Reduced cost of plant throughout. 
3. Great increase in permanent economy. 


—Engineering and Mining Journal. 
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Quadruplex Two-Stage Air Compressors. 


A recent issue of The Engineer of Lon- 
don describes a type of stationary quadru- 
plex two-stage air compressor, made by 
Reavell & Co., of Ipswich. Referring 
to this compressor The Engineer says the 
machine is constructed generally on 
the lines of the smaller air com- 
pressors, but it differs in a number of de- 
tails, notably in that the air is compressed 
in two stages. There are other points of 
difference which would, we think, be of 
interest to our readers, and we therefore 
propose with the aid of the accompanying 
illustrations to give a full description of 
this interesting plant. 

It is, as we have already stated, of 
the quadruplex type, that is, it has four 
cylinders, arranged radially, at equal dis- 
tances round a common crank pin. It is 
single-acting, and has a relatively small 
stroke, so as to permit of a high revolu- 
tion speed. This has been done so as to 
allow of direct connection to high-speed 
engines. In the particular instance which 
we are describing, however, the compres- 
sors, of which there are two, are not—- 
as will be seen from the illustration— 
direct-coupled to the engine, but through 
the medium of a Hans Renold chain. The 
circular compressor tanks on each end of 
the frame of the machine are exactly 
similar to one another, and each con- 
stitutes a complete two-stage quadruplex 
compressor. In Fig. 1 we give sectional 
views of one of these tanks, showing the 
internal arrangements. The compressor 
tank or casing is so called because, while 
the cylinders are placed in it, it also af- 
fords space for inter-cooling, as we shall 
describe later on. 

The makers inform us that they have ar- 
ranged this machine for a two-stage com- 
pression for two reasons. First, because 
they have found that with machines of 
120 to 150 cubic feet per minute capacity 
and upwards it is a distinct economy to 
go to the extra expense of performing 
the compression of the air in two stages, 
with pressures of 80 lbs. to 100 Ibs. per 
square inch as used for pneumatic tool 
work. 

In support of this contention they in- 
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form us that quite recently they have had 
to investigate a case of an American 
single-stage compressor of the same deliv- 
ering capacity as the machine we are de- 
scribing, namely, about 285 cubic feet. 
This machine required 55 brake horse- 
power when delivering this amount of air 
at 100 Ibs. pressure. The Reavell air com- 
pressor, so the makers tell us, requires 58 
indicated horse-power, and as the effi- 
ciency of the engine is 85 per cent. the 
power available at the engine shaft is 49 
horse-power. The efficiency of the chain 
drive is taken at 92 per cent., leaving some 
45 effective horse-power as the amount 
required to drive the compressor. These 
figures show a gain of about 20 per cent., 
and Messrs. Reavells assure us that this 
quite agrees with other figures which they 
have obtained. They have even found in 
some cases a saving of 25 per cent. by the 
use of two stages in large size compres- 
sors, with pressures of 100 lbs. In addi- 
tion to this economy there is certainly an 
advantage in two-stage over single-stage 
machines, in that the former bring up the 
air pressure to the delivery point with a 
jerk at the end of each stroke, which the 
latter do not, thus causing more wear and 
tear in the single-stage than’ is expe- 
rienced in two-stage machines. 

The other reason is that the arrange- 
ment enables each line of parts to main- 
tain a constant thrust upon the connect- 
ing-rod, gudgeon, and crank pin, so that 
silence in working is secured after consid- 
erable wear has taken place. As a matter 
of fact, the machine which we saw at 
work had been running almost contin- 
uously for several months, and we were 
struck with the practically complete ab- 
sence of noise, either from the running 
parts or from the air valves. The air 
cylinders are 10 ins. and 5 ins. in diameter 
respectively, the ratio between them, 
therefore, being as 3 to 1, since the larger 
cylinder is annular in form. The piston 
stroke is 5 ins. 

The air is admitted to the center of the 
tank through the openings at the end and 
through an automatic inlet arrangement, 
which can be seen in Fig. 1. This is an 
ingenious device, whereby the supply of 
air is controlled by the pressure of the 
air on the delivery, side, so that when no 
air is required from the compressor the in- 
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let valve is automatically closed. The way 
this is brought about will be readily under- 
stood from Fig. 2, Here it will be seen 
that the inlet consists of a valve formed of 
two concentric rings, one fixed and the 
other movable, fitting closely together, and 
both provided with port openings. These 
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to a spindle,. which also has attached to it 
a lever carrying a weight and provided 
with a spring. Fastened to the under 
side of the lever is a small piston-rod, 
the piston of which is inside a cylinder, 
the under side of which is in communica- 
tion with the air delivery pipe. When the 
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are so arranged that by the revolution one 
way or the other of the movable ring they 
are either open or closed, the holes in the 
outer and inner ring coinciding in the 
one case and being covered up in the 
other, It is the inner ring, or piston valve 
as it really is, which moves. This is fixed 


compressor is working normally, and the 
compressed air is being used for doing 
work, the valve is in the position shown in 
the figure, that is to say, the ports are 
open. Should, however, the demand for 
air cease, the pressure will at once tend 
to rise in the delivery pipe, and when it 








2069 


has reached a certain amount the piston is 
lifted in the cylinder sufficiently far to 
cause the lever to rise, and in doing so 
turn the valve so as to close it. No air 
can then enter the compressor tank, and 
consequently it will be easily seen that 
very soon a vacuum is formed in the suc- 
tion chamber, and the machine, since it is 
doing but little work, absorbs propor- 
tionately less power. 

The governor is provided with three 
speed pulleys—a custom which we under- 
stand is always observed by the makers— 
so that the driver can set it to run within 
the limitations’ thus provided at the speed 
best suited to the average amount of air 
required for the time being. In addition 
to this there is a governing device on the 
throttle valve which acts on the same 
principle as that which governs the air 
inlet regulator already described. A small 





FIG. 2. 


AUTOMATIC AIR INLET VALVE 


cylinder is in communication with the air 
delivery pipe, and the piston-rod of this 
cylinder is so connected with a lever on 
the throttle valve that when the pressure 
reaches a certain limit the throttle valve 
is closed, saving for a small bye-pass, 
which allows just sufficient steam to reach 
the cylinder of the engine to prevent the 
latter from stopping. When the air pres- 
sure in the delivery falls below the limit 
the throttle valve is again opened, and 
automatically tne engine speed is quick- 
ened. We watched the working of this 
apparatus on the occasion of our visit to 
Ipswich, where we were enabled, through 
the courtesy of Ransomes & Rapier, in 
whose works the plant is installed, to ex- 
amine it carefully. The variation in air 
pressure was not much over one pound, 
and the engine and compressor were work- 
ing entirely by themselves and without at- 
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tention. Messrs. Ransomes & Rapier in- 
formed us that they had every reason to 
be satisfied with the whole apparatus, 
which had given practically no trouble at 
all, and which had been of very great as- 
sistance to them in the carrying out of 
the contract for the Nile Dam sluices, 
which contract had, largely owing to their 
having installed the compressor and 
adopted pneumatic tools, been completed 
well in front of time. 

Turning now to a further examination 
of the sectional drawings, it will be seen 
that each of the gudgeons on the connect- 
ing rods is provided with two milled-out 
passages. These coincide with two ports 
in the piston during the suction stroke, 
but are blinded from these ports during 
the delivery stroke. Thus, during each 
suction stroke the air is admitted on to 
the top of each piston without having to 
pass through any suction valves, and when 
the piston is completing its suction stroke 
and the crank is turning the bottom center, 
the piston overruns ports cast in the side 
of the cylinder and allows a free com- 
munication of air from the suction cham- 
ber to the top of the piston. This is done 
with the object of allowing the cylinders 
to fill with air at atmospheric pressure 
without any attenuation. On the delivery 
stroke the air is forced through the de- 
livery valve and passes into a receiver, 
or space, between each of the two cylin- 
ders of each compressor. These spaces 
are all inter-connected with copper pipes, 
thus equalizing the pressure in the dif- 
ferent parts of the machine, these pipes 
being zigzagged so as to make the capacity 
as large as possible. 

The cranks to which the compressor 
rods are attached are so arranged that 
when any one of the four low-pressure 
cylinders is compressing its air the oppo- 
site high-pressure cylinder is performing 
its suction stroke. There is, as explained, 
a complete connection between all the re- 
ceivers, and hence the air, as it is deliv- 
ered from the low-pressure cylinder on 
one side, has to pass completely round the 
tank to the opposite high-pressure cylin- 
der, through the zig-zagged pipes, becom- 
ing cooled to normal temperature in its 
passage, the pipes, of course, being in a 
water bath. The air passes through the 
suction valves in the high-pressure cyl- 
inders, and on the delivery stroke is 
forced into a port cast round the peri- 
phery of the casing. Three sides of this 


COMPRESSED AIR. 2070 


port are in contact with the cooling water 
in the casing or tank. The air can be 
taken off at any one of the four positions 
indicated. The valves used throughout 
are of the maker’s special multiple type. 
Only one size of valve is employed in the 
construction of all the different sizes of 
these compressors, the number of separate 
valves employed being governed by the 
requirements of each size of cylinder. We 
drew attention to this form of valve when 
we described the former compressor, but 
we may say here that they are very thin 
and light, each valve weighing less than 
an ounce. The travel is only 1-16 in., and 
they work to all intents and purposes 
noiselessly. Indeed, when the machine is 
at work it is almost impossible to detect 
any noise from them. As each compressor 
has four cylinders, and as the second de- 
livery valves open soon after half-stroke, 
there is nearly a continuous stream of air 
delivered by the machine. In the double- 
ended type, such as that which we are de- 
scribing, the crank of one machine is set 
45 degs. in advance of the crank on the 
other end, with the result that there are 
eight deliveries of air per revolution. With 
the machine running at 250 revolutions 
per minute, there are therefore 2,000 de- 
liveries per minute, or 30 per second, and 
the makers claim that this continuous 
stream of air delivered from their ma- 
chine enables a large reservoir to be dis- 
pensed with in many cases where the 
quantity of air required is steady and nor- 
mal. 


Messrs. Reavell have supplied us with 
a detail of a test made of this machine be- 
fore it-was delivered. ‘This test, though 
very interesting, is too long for us to 
print in full; but from it we gather that 
at 222 revolutions per minute—the normal 
speed being 250 revolutions—a displace- 
ment efficiency of 91°4 per cent. was at- 
tained. This meant a piston displace- 
ment of 287 cubic feet per minute, the 
pressure being 93°5 Ibs. above atmosphere. 

Reavell & Co. are now engaged in build- 
ing various plants where chain-driving 
and gearing is being done away with. In 
one case, the steam engine is being fixed 
directly between two compressors. This 
method has already been adopted with 
single compressors. An example of one 
of these is shown in the case of a com- 
pressor supplied to the war office for the 
cordite factory at Waltham Abbey. There 
is also being introduced a combination of 


compressors, with a slow-speed motor 
placed directly between them. We have 
had an opportunity of inspecting the ar- 
rangement of one of these machines, 
which was in course of construction at the 
time of our visit. The whole machine has 
only two bearings, the compressor bearings 
being made to serve for the motor as well. 
The motor is of the variable speed type, 
and is provided with a special form of 
automatic controller—‘The Engineer,’ of 
London. 





An Air Compressor for Driving Model 
Engines. 


The pump here described was designed 
expressly for the use of amateurs who 
make a specialty of building model steam 
engines. The main object kept in view 
was to provide a quick and ready means 
of supplying compressed air for driving 
models upon occasions when the trouble 
and time taken up in getting a_ boiler 
ready would not be convenient. The ap- 
paratus will also be of use for driving a 
“show” model, which, as fixed in its glass 
case, would be spoiled if handled or 
driven by steam in the regulation way. 
It would also be handy during the con- 
struction of a cylinder and piston for a 
model engine, when it would prove ad- 
vantageous to know whether the piston 
was a perfect fit without escape of air. 

I take it that nearly every model en- 
gineer possesses a lathe of some sort, and 
this air compressor is constructed so as to 
work off the faceplate of lathe. 

Briefly, the pump consists of two cylin- 
ders and pistons worked from a crank 
pin on faceplate of lathe. 

A reservoir is also provided, and is 
coupled to the ends of cylinders by means 
of two elbows for maintaining a constant 
pressure. The whole is fixed on to a base 
which is placed at right angles to bed of 
lathe, and is securely held to the bed by 
means of a bolt and nut. 

The drawings (Fig. 1.) show the ar- 
rangement clearly enough, but perhaps a 
description of a few of the important de- 
tails will not be amiss. 

It should be borne in mind that the 
proportions here shown are for a lathe 
of 3 in. centers ,and the cylinders are 1% 
ins. diameter, and of necessary length to 
permit of a 14 in. stroke; therefore, any- 
one contemplating making a pump must 
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make the wooden base and other details to 
suit his own particular lathe. 

The cylinders are of cast brass of about 
¥% in. thickness, with a flange at one end 
‘and a stiffening rib at the other end, A 
bottom flange is provided, through which 
four. holding-down studs pass, and are 
screwed into the wrought iron plate, 
which forms part of the base of the 
whole. The cylinders should be accurately 
bored, and smoothly finished, and the 
flange at end should be faced up from 











The elbow is a brass casting % in. thick, 
with flanges the same diameter as the 
flange on cylinder, and drilled to suit. 

The reservoir, to which this elbow is 
attached, is made of copper tube 1% in. 
diameter outside, and about 5-32nds in. 
thick. It should be well annealed and 
then filled with melted resin, so as to ob- 
tain a bend without a kink. When the 
correct length of tube is obtained, a flange 
the same diameter as the one in elbow 
must be brazed on the ends with bolt 
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the surface plate, so as to bolt up tightly 
without the necessity of packing. 

Next to the end flange is the valve 
plate of 1-16th in. thickness brass. This 
should be quite flat, so as to present a 
smooth surface to the sheet-rubber valve, 
which is fastened to it by means of a 
copper rivet and washer. 

Eight holes are drilled, as shown in the 
end view, for the passage of air, and six 
holes to take the bolts which couple up 
this valve plate to the flange of cylinder 
and also the elbow leading to reservoir. 


holes in it to correspond. A short piece 
of tube should be brazed in the center on 
top of reservoir to take a flexible strong 
india-rubber tube to the model. 

The pistons are provided with bosses on 
the inside, and are drilled to take steel 
pins for the piston rods to oscillate freely 
upon. The pin should be a good fit so as 
to be quite tight and immovable in the 
boss. A groove should be cut on the out- 
side of piston to receive a well-greased 
leather to keep it tight. The back of the 
piston is drilled with eight holes in a sim- 
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ilar manner to the valve plate for the air 
inlet, and a circular disc of rubber is at- 
tached to it in the center by a rivet and 
washer. 

The connecting rods are of steel, and 
one of them has a fork end as shown in 
plan, while the other is furnished with 
a solid end of such a size as to fit nicely in 
the fork end. 

The small ends of rods in the pistons 
must fit between the inside bosses of pis- 
tons without side play, and are drilled to 
fit pin so that it shall work smoothly with- 
out any knock. 

The crank pin is of steel carefully turned 
and is screwed in tightly to faceplate. It 
is provided with a collar to take up any 
side play of piston rods, and at the front 
end it has a washer fitted tightly on to it 
with a taper pin passing through each. 


The base of all this is composed of two . 


pieces of wrought-iron plate, about 3-16ths 
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FIG. 2. 


ALTERNATIVE DESIGN OF AIR 
COMPRESSOR. 


in. thick, and a hard wood block of such 
a depth as will suit lathe center. The 
plates are at the top and bottom of the 
wood block, and are fixed to it by counter- 
sunk wood screws. 

A portion of the wood block must be 
recessed and the top plate cut away to 
allow the faceplate to stand in, also to 
give clearance for connecting rods. At 
the bottom of this base are two pieces of 
iron about 114 ins. wide, one being fixed 
to base and the other free to move by 
means of a slot. These pieces of iron are 
necessary to prevent any play of the pump 
on the bedplate of the lathe, and in addi- 
tion to these a holding down bolt % in. 
diameter, which passes right through the 
base and is fastened to a washer plate 
under bed of the lathe, should be pro- 
vided. 

For those who prefer a straight action, 


a. 
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I submit an alternative arrangement (Fig. 
2). The reciprocating motion is obtained 
through a slotted link which is coupled 
to a crank pin on the faceplate of lathe. 
In this case the pistons are tightly screwed 
on the piston rod, and pieces are fixed 
at the front end of each cylinder to act 
as guides. The valves are constructed in 
a similar manner to the one just described, 
and the reservoir in this case is made of 
ordinary gas barrel and tees. It is at- 
tached to the back of the cylinder covers 
by coupling nuts. The description of base 
for the previous arrangement applies also 
to this one. 
The lathe should be driven in the or- 
dinary direction—that is, towards you. 
‘the speed will, of course, depend upon 
the output of air, and will be controlled 
by the size of the model, the speed at 
which ‘it is run, ete. 

.. The great advantage of the apparatus 


cob its cleanliness; often when one has a 


well-made and showy model, one is not 
tempted, except'.on rare occasions, to- put 
_ steam into it—W.'E. »., in Model En- 
ginecr and Amateur Electrician, London. 
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Compressed Air Locomotives. 


The Invalides ‘station, which the Com- 
pagnie des Chemins dé Fer-de-l’Ouest has 
just constructed, is designed principally 
for the service of the great lines of Brit- 
tany and Normandy, and consequently for 
relieving the Saint-Lazare and Montpar- 
nasse stations. To do this, it has been 
necessary to establish a short line between 
the old junction that skirts the Seine and 
the Viroflay station a little beyond that of 
Versailles (left bank). At this place the 
trains will reach the main line, upon which 
they will be able to run in all directions. 
The short line, of which the part com- 
prised between the Invalides and Meudon 
is already under exploitation, is established 
wholly for electric traction. It constitutes 
the first railway line in France of which 
the trains are currently actuated by electric 
motors, for we cannot consider the two 
miles of the Compagnie d’Orleans com- 
prised between Orsay and Austerlitz sta- 
tions as an exploitation properly so-called. 

The electricity is furnished by a central 
station situated at Issy, and the current is 
led by a third rail that accompanies the 
line for its entire length, and upon which 
bear the contact shoes of the motor cars, 
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in order to take up the power needed. This 
system offers a host of advantages that we 
shall not enumerate here; but it presents 
one drawback, and that is that it causes 
interruptions of the conductor at the 
changing and crossing of tracks. Upon 
the main line and at the approach to the 
stations this is a matter of no great im- 
portance, since the speed acquired by the 
train easily permits of crossing switches 
without sensible retardation. But this is 
not the case in the switching about and 
making-up of trains at stations. Now, 
since the company, by reason of the con- 
tract made with the city, cannot employ 
steam locomotives in the interior of the 
Invalides station, it has had to look for a 
style of smokeless locomotive capable of 
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necessary to discard it; notwithstanding 
the existing installations, the efficiency was 
deplorable. With the locomotives of the 
Compagnie de l'Ouest the conditions are 
no longer the same, since the engines are 
not intended for use on the line. They 
have to make long trips only exception- 
ally, and are of interest merely for yard 
service at stations. The foregoing re- 
marks as to the inconveniences found in 
regular service are, therefore, not applic- 
able to them. 

The compressed air necessary for these 
locomotives is produced by a small plant 
installed below the Esplanade des Inyal- 
ides, at the level of the subterranean tracks 
of the new station. This plant consists 
of three independent groups, each formed 
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performing yard services. It is with such 
an object in view that it has recently had 
constructed three compressed-air locomo- 
tives which theoretically fulfill all the 
conditions desired. These locomotives are 
designed likewise for aiding trains that 
happen to be momentarily in distress upon 
the line as a consequence of the interrup 
tion of the electric current. They have 
been constructed in such a way that they 
can make the round trip between the In- 
valides and Versailles stations without re- 
charging. Compressed air, employed as a 
motive power, especially for street car pro- 
pulsion, has not given very good results; 
so that, upon certain lines, it has become 


of a synchronous triphase current electric 
motor, which receives a 5,000-volt current 
from the central station at Issy, and of a 
Mekarski vertical air compressor of 200 
horse power, making 100 revolutions a 
minute, and raising to a pressure of 1,422 
pounds to the square inch the air that the 
Compagnie de l’Ouest purchases from the 
Compagnie Parisienne d’Air Comprimé at 
a pressure of 85 pounds to the square inch. 
Each compressor consists of four cylinders 
mounted in pairs in tandem, so that the 
same connecting rod serves for actuating 
the two pistons of the same group. The 
two cylinders of each of these two groups 
do not have the same duty to perform. 
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The upper one effects the compression of 
the air only in the portion situated above 
the piston, while the lower one acts only 
for that of the part comprised beneath its 
piston. From the viewpoint of work, then, 
the two cylinders of a tandem may be con- 
sidered as one and the same cylinder. Let 
us see how the compression is effected: 
The lower cylinder draws in the air at 85 
pounds to the square inch and compresses 
it to an intermediate pressure, and then 
sends it into a reservoir, whence it is 
sucked by the upper cylinder in which the 
compression is carried to 1,422 pounds to 
the square inch. In order to prevent heating 
of the metal, the cylinders are surround- 
ed with jackets within which circulates a 
current of cold water. On another hand, 
water is allowed to flow likewise in the 
interior of the cylinders, so that the air 
coming from the compressor is always ac- 
companied with humidity, and must be 
dried before it is used. The air thus com- 
pressed is stored up in an accumulator 
composed of six groups of twenty reser- 
voirs. The locomotives, according to their 
requirements, come to these latter to ob- 
tain their supply of pneumatic power. The 
adoption of a system of compressed air 
accumulators, such as those above de- 
scribed, was indispensable, since, as we 
have seen, the plant is supplied by the 
electro-motive power of the line, and, as 
the locomotives are partly designed for the 
relief of the electric trains in cases of an 
arrest of current, it follows that the plant 
could not operate in cases of distress, and 
would be unable to render the services for 
which it was installed if it were desired to 
employ recently compressed air. 

Each of these three groups of compress- 
ors is capable of giving 4,400 pounds of air 
under pressure. Let us add that the plant 
is arranged in such a way that it can fur- 
nish special portable boilers designed for 
reheating the compressed air upon the 
locomotives. 

These locomotives are carried by two 
two-axled bogies. They have the form of 
a baggage car, provided with two cabs, one 
at each end, for the engineer. This ar- 
rangement does away with the necessity 
of turning the engine around for running 
in the opposite direction. The entire 
mechanism, which is extremely simple, is 
situated under the body of the engine so 
that it can be easily inspected, cleaned and 
repaired when need be. 

The main part of the locomotive con- 


tains thirty-three reservoirs of compressed 
air, which the engineer can connect with 
the cylinders of the motors from either 
cab. The motors are two in number, and 
situated near each of the cabs. The air 
passes into an intermediate reservoir he- 
fore entering the motors, each of which is 
provided with two cylinders placed outside 
of the frame of the car. The first is a 
high pressure one of 284 pounds to the 
square inch, and the second a low pressure 
one of 143 pounds. At its two extremities 
the engine is provided with special ar- 
rangements for the charging of the com- 
pressed air. It carries. likewise portable 
steam boilers for the heating of the air. 

The engineer’s cabs are provided with 
all the apparatus necessary for operating 
and controlling the different parts.——For 
the above details we are indebted to La 
Nature. 





A High Drop Test of an Elevator Safety 
Air Cushion. 


A test of the air cushion installed at 
the foot of the elevator shaft in the Phila- 
delphia City Hall tower was made on Sep- 
tember 29, in the presence of several hun- 
dred invited guests. As most of our read- 
ers are aware, the tower of the Philadel- 
phia City Hall attains the greatest height 
of any building ever erected. It is 500 
feet from the pavement to the base of the 
statue of William Penn, which surmounts 
the tower. An elevator in the tower car- 
ries visitors from the upper floor of the 
building to a point just below the base of 
the Penn statue. 

The test consisted in letting the regular 
passenger elevator car, weighing about 
2,500 pounds, drop from the top of the 
shaft, a free fall of 290 feet, before enter- 
ing the well-like chamber 75 feet in depth 
called the air cushion. In the car were a 
lighted lantern, six rats, fifty incandescent 
light bulbs, and several dozen eggs. A 
New York reporter begged for the priv- 
ilege of accompanying the rats, but was 
refused. At 1:30 P.M. the car was cut 
loose, and four seconds later it shot like 
a flash out of sight into the air cushion. 
Two seconds afterward there was a can- 
non-like report, accompanying the escape 
of the suddenly compressed air through 
the valves. The sliding steel door of the 
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air cushion chamber was then drawn back, 
and inspection showed that while the lan- 
tern was upset, and a few of the eggs were 
broken, the rats were unscathed save for 
a bath of kerosene oil, and the incandes- 
cent bulbs were unbroken. The elevator 
car appeared to be uninjured. The test is 
a remarkable one in that the total fall, 365 
feet, exceeded by 65 feet any previous test. 
The velocity of the car upon entering the 
air chamber after a free fall of 290 feet, 
neglecting air and guide friction, was 
about 136 feet a second, or nearly 93 miles 
an hour. A 2,500-pound car, after falling 
365 feet, friction neglected, would possess 
912,500 feet pounds energy; and _ if 
this energy were overcome by opposing 
a uniform resistance during the 75 feet of 
fall in the air cushion, its necessary resist- 
ance would be more than 12,000 pounds. 
The area of the car floor was approxi- 
mately 5 X 6= 30 square feet, so that the 
pressure upon the floor under the condi- 
tions assumed would be 400 pounds per 
square foot, or about 3 pounds per square 
inch. The maximum’ pressure was, of 
course, much greater than this, probably 
more than double, for the pressure start- 
ing at zero increased as the car descended 
until a maximum was reached. A _ I50- 
pound man under similar conditions of 
uniform retardation would experience an 
upward pressure of 720 pounds upon the 
‘soles of his feet, and probable not less than 
double, or say 1,500 pounds at the moment 
of stopping, while the pressure upon the 
hip joints would be about two-thirds that 
on the feet. A Sandow would readily sus- 
tain such a load without weakening at the 
hips or knees, but an ordinary man would 
almost surely collapse, although, of course, 
with injurious results by no means com- 
parable to those that would follow a free 
fait of much less height.’ Mr. F. T. Elli- 
thorpe, President of the Ellithorpe Safety 
Air Cushion Company, has himself many 
times dropped six stories without the least 
injury. 

Relative to the egg as a means of test- 
ing the effect of a sudden stopping of a 
falling elevator car, some experiments 
made by a member of the “Engineering 
News” staff, and were described in their 
issue of July 28, 1898. It was there shown 
that an egg pressed between flat surfaces 

ras crushed by a pressure of 4 1-3 pounds, 
which was thirty-eight times the weight 
of the egg. Bearing also upon this point, 
we are in receipt of the following letter 
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from Mr. Charles L. Duenkel, M. E,, 
formerly Chief Engineer of the Ellithorpe 
Safety Air Cushion Company, and design- 
er of the air cushion in the Philadelphia 
City Hall tower: 


Sirs: I have given the subject of tests of 
elevator air cushions recently made in a pub- 
lic building in Philadelphia, Pa., my careful 
consideration. Guided by a considerable ex- 
perience as chief engineer of a local air cush- 
ion company, | feel obliged to protest against 
the claims for safety alleged by the placing 
of eggs in an elevator cage and then permit 
ting the cage to fall and be checked by the 
action of the air cushion. 

The conditions imposed are in no sense 
correlative with that of a human being fall- 
ing in the cage. The degree of pressure at 
which an egg will rupture is about 95 times 
its weight when the major length of egg is 
set horizontal, and about 140 times its weight 
when its major length is set vertical. <A hu- 
man being can safely receive a pressure from 
the conditions imposed not to exceed five 
times his weight. 

I submit for your consideration a summary 
of the tests made by me in the falling of 
elevator cages loaded with eggs to an air 
cushion, each egg weighing about 2 ounces. 


First. The major length of egg set hori- 
zontal the result was: 

1. Crushing force, 9.66 Ibs.; 77.35 e 

2. - "3 hae -* 106.8 fe 

3. “i + Jie: < 91.98 .% 

4. ™ “ « Ge2 - 114.4 5 
Total s “ 4880 “ 390.53 ° 


Average crushing force per egg, 12.2 Ibs. 
or 97.63 times its weight. 

Second. The major length of the egg set 
vertical the result was: 


1. Crushing force, 16.79 Ibs.; 134.35 ‘ 
2. “6 “1477 “ 118.2 3c. 
3. “ “ 9463 * 197.05 7 = 
4. “ “ 1620 “ 129.60 33 
Total 0 “ 7239 “ 579.20 * 


Average crushing force per egg, 18.1 Ibs., 
or 144.8 times its weight. — : ' 

I believe the data submitted will disprove 
the fallacious claims for safety advanced in 
the test referred to, and I trust induce tests 
of a safer character to be imposed on the in 
stallation of air cushions. 

Yours very truly, 
Chas. L. Duenkel. 

120 Liberty St., York City, Oct. 2, 

1902, 


New 


From the results of these tests it is quite 
evident that, provided no jar took place, 
an egg would stand a drop in an elevator 
car falling a distance of at least thirty 
eight times the depth of the air cushion, 
according to Engineering News tests, and 
95 to 145 times the depth of the air 
cushion, according to Mr. Duenkel’s ex- 
periments, assuming a uniform retardation 
in the air cushion. In the 365-foot fall 
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in the Philadelphia City Hall tower, where 
the ratio of air cushion depth to total 
drop is about one to five, it is manifest 
that the few eggs which broke were 
broken by jar at the time the car struck 
the bottom, and not by pressure developed 
by their inertia. 

While pressure developed by inertia 
would not crack the eggs, it would, as we 
have shown, cause a man to feel as if he 
literally weighed a ton, and might result 
in serious injury. 

The egg test is, therefore, very unsatis- 
factory, as proof of the effectiveness of 
the air cushion as a safety device. The 
fall of animals in the car without injury 
is much more convincing, and the larger 
the animal the more convincing would 
such a test be. 

So far as one could judge by the sound 
there was no perceptible rebound of the 
car when it reached the bottom of the air 
cushion, the air escaping through the 
valves preventing a rebound. 


THE AIR CUSHION. 


In ordinary building construction the air 
cushion is located in the basement, but in 
the Philadelphia City Hall it is suspended 
in the tower proper, with its base a few 
feet above the third story floor. 

In proportioning the air cushion it has 
been found necessary to make its depth 
from 1-6 to 1-4, usually 1-5, the maximum 
possible drop of the elevator car. The 
sides of the air cushion chamber in the 
Philadelphia City Hall tower are of 5-16 
sheet steel, stiffened with horizontal 5- 
inch I-beams, 19 inches c. to c. At the 
bottom is a heavy sliding steel door which 
is of course closed after the entrance of 
passengers into the car. There is a clear- 
ance of about % inch between the elevator 
car and the sides of the air cushion. An 
air escape vent is provided in one side of 
the air cushion, and is triangular in shape. 
Its base, 4 inches wide, is located at the 
top of the air cushion, and its vertex is 
35 feet below. Fifteen feet below the ver- 
tex of the escape vent is an escape valve 
having a circular opening 15 inches in 
diameter, and 10 feet from the bottom of 
the air cushion is another similar escape 
valve. The springs of the valve, as 
shown in Fig. 2, are so proportioned that 
at a pressure of about 3 pounds per square 
inch on the valve surface it will begin to 
open, and at 9 pounds per square inch the 
valve will have reached its maximum 
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opening. Near the bottom of the air 
cushion is a check valve which permits air 
to flow inward and prevents the formation 
of a vacuum under the car when it begins 
its ascent. 

We would suggest that the use of the 
triangular opening or vent near the top 
of the air cushion is not mechanically cor- 
rect, for at the moment that the car enters 
the air cushion the pressure of the en- 
closed air is zero, and instead of provid- 
ing means tor the escape of the air at that 
moment, it should rather be confined, in 
order to bring the air pressure up and 
— retarding the car as quickly as pos- 
sible. 

The valves should then be set to blow 
off at a pressure that will provide for uni- 
form retardation of the car in its passage 
down the air cushion and at a rate which 
will just suffice to bring it to a full stop 
when it reaches the bottom of the air 
cushion chamber. 

Four ordinary compound _ elevator 
springs are provided at the bottom of the 
air cushion to act as bumpers. The springs 
are about 5%4 inches diameter, 16 inches 
high, and susceptible of a 7-inch compres- 
sion. 

It will be evident that in case the car 
should fall into the air cushion from some 
point below the top of the shaft and the 
valves were the only means of escape, the 
car would be stopped before it reached the 
bottom of the air cushion, or more quickly 
than necessary. As actually installed, 
however, there is a narrow air space all 
round the sides of the car, between it and 
the walls of the chamber, and the air 
escapes here as well as through the air 
valves in case a car falls into the cushion. 

The total weight of steel in the City 
Hall air cushion is about 120,000 pounds, 
and the contract price in place was $25,000. 

Similar air cushions have been in use 
for many years in office buildings, among 
which may be mentioned the 20-story 
Empire Building, and the World Building 
in New York City; the Frick Building in 
Pittsburg, and the Temple Court Building 
in Minneapolis. Government officials are 
said to be contemplating putting an air 
cushion in the elevator shaft of the Wash- 
ington Monument. The height of the 
monument, it may be observed, is 550 feet. 

A good deal has been said for and 
against the air cushion as a safety device. 
A fair conclusion seems about as follows: 
An air cushion should only be regarded as 
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an emergency appliance, supplementary to 

a first-class equipment of automatic safety 

catches on the car. As such an emergency 

appliance it should prove a valuable ad- 

junct in saving lives and limbs in case all 

oe safety appliances fail and the car 
Ss. 

We are indebted to Mr. F. T. Ellithorpe, 
President of the Ellithorpe Safety Air 
Cushion Co., of New York, and to Mr. 
Charles L. Duenkel, M. E., former Chief 
Engineer of the same company, for cour- 
tesiés and aid in securing material for this 
article—Engineering News. 


Referring to the above article, a corre- 
spondent writes Engineering News as fol- 
lows: 


Sir: I noticed the interesting account of 
the test of an elevator safety air cushion in 
the Philadelphia City Hall tower and your 
comments thereon. Permit me to suggest a 
simple method by which a real test of such a 
cushion may be made. The spectacular “egg 
tést,” as you well show, amounts to nothing. 

Support a weight of 150 Ibs. on three 
helical springs of such dimensions that they 
will be about 6 ins. high when loaded with 
50 Ibs. each (the static weight of the slab 
resting on them) and 4 ins. high when loaded 
with say 150 lbs. each. Place under the cen- 
ter of the load a cylindrical plug, sliding, 
with some friction, in a hole in a wooden 
bloc Let the weight when quietly resting 
on the springs push the plug a short distance 
into the hole, and measure the distance the 
plug extends out of the hole. When the 
elevator falls and is brought to rest by the 
oe cushion, the maximum compression of the 

aprines will be measured by the distance the 

fag has béeén pushed in. Then by merely 
Piling weights on 4 of the 150-Ib. weight 
until the deflection of the springs equals the 
maximum recorder deflection, we may know 
what weight a 150-lb. man would have to 
support. 

Of course this would still leave unsettled 
the question how many times his own weight 
& man can safely sustain when subjected to 
rétardation such as that effected by the air 
cushion. It seems a great pity—on this and 
other accounts—that the yellow journal re- 
porter who was so anxious to accompany the 
rats in the falling elevator car at Philadel- 
phia the other aay was not permitted to do so. 

y truly, K. W. 

New York, oct "S, 1902. 





Pumping Oil Wells by Compressed Air.* 


Mr. Knapp has installed a plant for 
pumping and handling oil by compressed 
air at Chanute, Kansas. He has built a 
central power house, in which is a West- 
inghouse gas engine and an air compressor, 


* Abstract of an article in the Engineer- 
ing and Mining Journal, Oct. 11, 1902, 
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from which compressed air is conducted 
to all points desired. It is believed this is 
the second plant in America using com- 
pressed air to pump oil, the other being at 
Corsicana, Texas. 

The powér station is a one-story brick 
building, used both for power house and 
office. It shelters a 3-cylinder 11 by 12- 
inch Westinghouse gas engine of 85 horse- 
power capacity,and a Rand air compressor 
11 by 5 by 16 inches, class D, belt driven, 
which, with 120 revolutions per minute, 
has a capacity of 210 cubic feet free air 
per minute raised to a pressure of 350 
pounds, requiring from 65 to 70 horse- 
power to operate it. The excess power of 
the gas engine over that required for the 
air compressor is used in part to pump 
oil from the large tank into the oil cars, 
and in part for pipe threading and as a 
matter of safety. 

The compressed air is conducted 
through 2-inch pipes all over the oil field. 
It is used to blow oil out of the wells, and 
also to run the pumps for pumping oil 
from the small local tanks into the larger 
tank near the power house. The arrange- 
ment at each well is the same, and con- 
sists of a small oil tank 8 feet high and 
8 feet in diameter, with a capacity of 
about 70 barrels, connected with the well 
and pump by a system of pipes, as shown 
in the illustration. In drilling a well, an 
8-inch casing about 25 feet long is used to 
shut off surface water. Inside this a 6-inch 
casing is put down 200 feet or more and 
afterward withdrawn. Lastly, a 5-inch 
casing is put in, which goes down 600 
feet and which remains as long as the life 
of the well continues. At the upper end 
of the 5-inch casing a 5-inch T is screwed 
on, from which a 5-inch conduit leads to 
the tank. Through an opening in the top 
cap the 2-inch air pipe enters and passes 
down to the bottom of the well, as is 
also shown. When valves are properly 
opened compressed air escapes at the lower 
end of the 2-inch pipe and literally blows 
the oil out through the 5-inch pipe and 
into the tank. The tank is placed on a 
little mound of earth about 3 feet high, 
partially to guard against damage from 
flood water, but principally to let gravity 
feed oil from the tank into the pump near 
by. A 2-inch pipe is inserted at the bottom 
of the tank, which leads to a small pump 
and ultimately to the large storing tank. 
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The pipe carrying compressed air likewise 
leads to the same pump, supplying power 
for running it. 

Wells producing but 2 or 3 barrels per 
days are blown once every 24 hours, while 
those producing 20 to 30 barrels are blown 
6 times every 24 hours, experience having 


diameter and 40 feet high, with a capacity 
of 14,000 barrels. It is situated in the 
angle between the Missouri, Kansas & 
Texas and the Santa Fe railroads. Near 
by, on each line, are the lodding tracks, 
where five oil cars may be stationéd at a 
timé. A 3-inch pipe léads from the large 
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DETAILS OF OIL WELL PUMPED BY COMPRESSED AIR. 


shown that more frequent blowing does 
not increase the production. Ordinarily 
the air pressure used is about 300 pounds, 
but it frequently runs down to 250 pounds. 
A Bristol recording pressure gauge is 
used, which automatically produces a con- 
tinuous record. 

The large central tank is 50 feet in 


tank to each loading rack, -and is so ar- 
ranged that oil flows directly from the 
tank into the car. The racks of the Mis- 
souri, Kansas & Texas are on lower 
ground than the tank, so that loadifig is 
done by gravity,. but those on the Sarita 
Fe are on higher ground, loading being 
done by pumping. 
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The Chanute fields are interesting in a 
number of ways: 

1. It is now known to a certainty that 
the oil and gas bearing sands are not very 
uniform, and not continuous over the en- 
tire area. A number of instances are 
known like the following: Three wells, 
500 feet apart, are in a straight line. The 
two extremes are producers, showing a 
good amount of oil sand; the middle one, 
only 500 feet from each of the others, 
is a failure, showing practically no oil 
sand. In other instances the oil sand is 
entirely missing, but the lower gas sand 
is present, yielding large quantities of 
gas, and in two cases no oil nor gas sand 
was found at all. 

2. In the Chanute field the gas bearing 
sands uniformly lie below the oil sands, 
and are separated from them by about 
40 feet of shale. This is so different from 
conditions previously observed in other 
oil and gas regions that it is quite re- 
markable. Similar conditions have been 
reported from other Kansas areas, but 
probably nowhere else in the State are they 
so well shown. Here, in quite a number 
of instances, a fair oil producer has been 
changed into a gas producer by drilling 
through the 40 feet of separating shale. 

3. The Chanute field was pronounced a 
failure by the first prospectors, which re- 
sulted in the territory lying idle for a 
number of years. It is so spotted that 
here and there are barren areas. Unfor- 
tunately, the first few wells were in those 
places. How many other good localities 
in the State have been similarly abandoned 
cannot be known at present. 





The Edwards Air Pump. 


The Edwards air pumps are of a unique 
construction. It will be seen from the 
illustrations that this type of air pump 
uses no inlet valves, either in the 
suction chambers or in the pistons, this 
form of air pump being known as the suc- 
tion valveless type, the only valves being 
in the discharge plates, where they are 
readily accessible. In the action of the 
Edwards pump, the condensed steam 
flows continuously by gravity from the 
condenser into the base of the pump, and 
is there dealt with mechanically by the 
conical bucket working in connection with 
a base of similar shape. Upon the descent 
of the bucket the water is projected si- 
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lently and without shock at a high velocity 
through the ports into the working barrel. 
The rising water is followed by the rising 
bucket, which closes the ports, and, 
sweeping the air and water before it, dis- 
charges them through the valves at the 
top of the barrel. 
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In this pump the speed of the water 
corresponds to the speed of the bucket, 
and the pump, having a small and regular 
quantity of water to deal with at each 
revolution, is designed to work at high 
speeds. 

In the design of these pumps clear air 
inlets are maintained through the mech- 
anism, as herewith shown. In the Ed- 
wards pump the question of satisfactorily 
dealing with the air is considered as of 
primary importance. Under ordinary 
working conditions, when the bucket de- 
scends and the ports open, there is no ob- 
struction between the condenser and the 
pump and the air has-a free entrance into 
the barrel, while immediately afterward 
the water is injected into the barrel at a 
high velocity, the intent being that instead 
of obstructing the entrance of the air, the 
water tends to compress that already in 
the barrel, and to entrain or carry in more 
air with it. 

The Wheeler Condenser & Engineering 
Co. of New York, for whom Chas. C. 
Moore & Co. are the Pacific coast agents, 
control the sole rights to manufacture 
these pumps in America. Chas. C. Moore 
& Co. say they have put in a large num- 
ber of these pumps in plants lately con- 
structed on the Pacific coast, and that the 
results are satisfactory throughout.—Min- 
ing and Scientific Press. 


A New Trap for Compressed Air Mines. 





In the case of air mains of any con- 
siderable length, or those exposed to sud- 
den or considerable changes of tempera- 
ture, it has been found desirable, and in 
many cases necessary, to provide for the 
accumulation of moisture condensed from 
the air. 

Among the devices employed for this 
purpose may be mentioned the Flinn Dif- 
ferential Trap, manufactured by Richard 
J. Flinn, of West Roxbury, Mass., shown 
in plan and elevation by Fig. 1. 

The operation of the Flinn trap is as 
follows: 

Water of condensation enters at the 
upper opening of the ball and following 
the surface of the ball-shaped opening, 
passes between the outer and inner pipes 
and into the receiving chamber below 
the diaphragm. This column of water 
acting on the under side of the diaphragm 
forces the valve to its seat against the 


counter pressure of the spring. Any ad- 
ditional water which now flows to the 
trap passes through the inner pipe into 
the chamber on the upper side of the 
diaphragm. When the column of water 
reaches about midway the height of the 
pipes, the effect of this column of water, 
plus the pressure of the spring, balances 























FIG. I. PLAN AND ELEVATION OF FLINN 
TRAP. 


the effect of the column of water between 
the pipes on the under side of the dia- 
phragm. Any further increase in the 
height of water in the inner pipe causes 
a depression of the valve, which allows 
the water to escape until the column has 
fallen to a level a little below the middle 
of the pipe, when the valve closes again. 
This action is repeated at intervals, ac- 
cording to the quantity of water entering 
the pipe. So long as the water keeps com- 
ing in, in sufficiently large quantities, the 
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valve remains wide open. The valve acts 
every time the water rises above the 
water seal line and every time it falls be- 
low it. As stated before, this water seal 
line is about midway the height of the 
pipes. The diaphragm is not affected by 
the working pressure—whether one pound 
or 200 pounds—as there is the same pres- 
sure on both sides, top and bottom. There 
are but three working or moving parts: 
the spring, diaphragm and valve itself. 

The Flinn trap opens freely for water 
and closes tight before the air can be 
blown out. It handles water at any tem- 
perature and responds instantly without 
readjustment for any pressure from o to 
200 pounds. The valve of this trap is 
either wide open or tightly shut. This 
prevents wire drawing, which cuts the 
valve seats. The trap works by the weight 
of the water, which enters the inlet pipe 
of the trap. The first water that comes 
to the trap water seals it; the very next 
ounce of water opens the valve. The 
valve stays wide open if the water keeps 
on coming, but the valve closes instantly 
after discharging to its water seal level. 
It is claimed that the operation is just 
the same as instantaneous, and as re- 
liable, with pressures of one pound, fifty 
pounds or two hundred pounds, and that 
the temperature of the water may be as 
high as 400 degrees. 

In operation the valve, when only a 
small quantity of water is coming, does 
not merely part from its seat and stay 
there, but, instead, opens to its limit and 
stays there only so long as the water en- 
tering the trap is sufficient to hold valve 
open. Its action, therefore, gives an in- 
termittent discharge when the trap is giv- 
ing small or variable quantities of water, 
and a steady flow when the quantity is 
large or whenever there are sudden 
flushes. This feature, that of a valve 
which always makes a positive movement, 
when the time for opening comes, is one 
of the most valuable a trap can possess. 
In nearly every other trap on the market 
the valves opens according to the quan- 
tity of water entering, and, in consequence, 
the wire-drawing that takes place, it is 
claimed, quickly cuts the valve faces and 
seats. This trap will work against any 
back pressure less than the pressure in the 
trap or will discharge to a higher level 
than the trap, that is, to a height of about 
two feet for every pound of pressure car- 
ried. The special construction with one 
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FIG. 2. 


pipe inside another allows the water 
to impinge directly on the upper 
side of the diaphragm so that a copious 
flow of water will by its impact open the 
valve wide and relieve the trap imme- 
diately. The trap has a very large capac- 
ity and is built for pressures up to 240 
Ibs. per square inch. 

The lever shown in the cut is for outside 
adjustment of the spring. It also serves 
to open the valve for blowing out the 
trap. This is sometimes necessary when 
grit and dirt comes from the air lines 
and gets under the valve. By depressing 
the outside lever the valve is thrown wide 
open and trap can be blown out. 
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For draining air lines, the trap should 
be arranged with separator something like 
the sketch, Fig. 2. This separator can 
be made out of piping or can be 
bought from any of the dealers in steam 
fittings who carry these separators for 
steam, which are equally good for com- 
pressed air. The Flinn Differential 
Steam Trap attached to these separators 
works automatically to drain off moisture 
and water which collects in these air lines. 





Letters by Tube. 





The network of gas pipes, electric wires, 
water mains, and other underground ser- 
vices, which lie buried beneath the London 
streets, may soon be added to by a pneu- 
matic letter tube, which will whiz letters 
from post office to post office at a rate of 
forty miles an hour. 

The pneumatic tube system is not a new 
idea, for it was in 1853 that the first tube 
for delivering messages was constructed in 
London, and the General Post Office is to- 
day connected by tubes with all the sub- 
post offices. 

These tubes, however, are but two-and- 
a-quarter inches in diameter and never 
more than three, and they are used only 
for the transmission of telegrams and mes- 
sages. 

Our up-to-date cousins across the At- 
lantic long ago recognized the advantages 
of the introduction of the system on a 
larger scale, and while the British postal 
authorities have been dallying with the 
idea they have for several years had it 
in actual operation in New York, Phila- 
celphia and Boston. 

During its last session Congress voted 
$800,000 per annum, or £160,000, for 
the extension of an 8-in. tube system 
to all the principal cities, and a few days 
ago the American Government, which had 
invited tenders from several inventors, 
gave the award to the Batcheller Pneu 
matic Tube Company. 

While the United States has thus been 
pressing forward, the British Government 
has been merely negotiating, and the mat- 
ter is still “under consideration” at St. 
Martin’s, although there is some hope 
under the new Postmaster-General of a 
definite step in the matter being taken. 

The latest proposal made by the Batch- 
eller Pneumatic Tube Company to the 
British Postal authorities is to construct 


an 8-in. tube from the G. P. O. to the 
branch at Mount Pleasant as an experi- 
ment, and let it to the authorities. 

The London representative of the com- 
pany yesterday explained the system to an 
Express representative. 

“The time has come,” he said, “when 
a tube service in London would not only 
simplify the problems of the Postmaster, 
but would effect a large saving. 

“One great advantage to the business 
community would be that letters could be 
posted much later and be received much 
sooner. 

“The sending and receiving apparatus 
are very simple, and 8-in. tubes or 12-in. 
tubes are at present in use. The mail mat- 
ter is contained in metal carriers, which 
are shot through the tube by pneumatic 
force, a matter of a few seconds only be- 
ing employed, as against the slow trans- 
mission by mail-carts. 

“We know how difficult it is here for 
mail-carts to travel quickly through the 
congested streets, especially in the city. 

“It makes no difference to the working 
of our system whether the tubes turn 
corners, describe circles, or go up or down 
inclines. 

“It has been found that nearly 70 per 
cent. of the parcels sent through the post 
office are small enough to be projected 
through an 8-in. tube, while, by using a 
12-in. tube, 90 per cent. of the goods sent 
out by the large shops and stores could 
be delivered in the same way. 

“The German Government are now ar- 
ranging for the introduction of the system 
in Berlin, and no doubt other cities will 
follow suit after a time.”—Daily Express, 
London. 





Air Washer for Compressor Inlets. 





Air compressors are frequently installed 
in places where a great deal of dust is 
present in the air, and is, consequently, 
drawn into the air cylinder, where it 
mixes with the lubricating oil in the cylin- 
der and forms a gum which sticks the 
valves, causing excessive wear of valves, 
piston and glands. 

The surest cure for this is to use an 
ounce of prevention and locate the com- 
pressor where there is no dust, or the 
inlet pipe can be run to the outside, where 
clean air can be obtained. In many cases 
this cannot be done, and it is necessary to 
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provide some means of removing the dust iced that this air washer, as it is 
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WNor7e.- 14 DESIRED THE ORMINS CAN B4 COMWECTEO TA 
RASTE frPas AN PUB COCKS YSEO WVSTEAD 
OF THE BBS SHOW. 
THE COTLET 70 COMPMESSOR SWOWLO BE 
MEPT AS NIGH AS POSSIBLE FO PREVENT WATER 
9744 BEING CARA OVER 


purpose which, so far as we know, has 
given very good satisfaction. 
Referring to the cut, it will be no- 


three pet cocks at the side like a boiler to 
determine the water level. There are also 
suitable water supply and drain taps. The 
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tank has a series of tubes inserted in its 
top, which tubes project down into the 
water, and must have at least 20 per cent. 
greater total area than the inlet to the 
compressor to reduce the velocity of the 
entering air. Over the top of the tubes, 
and forming part of the washer, is a 
chamber which is connected with the out- 
side air. The inlet of the compressor is 
connected to one side of the upper part 
of the box just above the water. In opera- 
tion the air is drawn into the upper box 
and down through the tube, and bubbles 
up through the water into the space above 
the water. From there it passes into the 
compressor inlet. In this way all the air 
must come in contact with water, and all 
dust, lint and grease is retained by the 
water. The air, therefore, enters the com- 
pressor clean and free from anything 
which can increase the friction of the 
wearing parts or clog the valves or air 
discharge passages. 

The washer should be drained and 
cleaned from time to time to prevent ac- 
cumulation of dirt. 

This device is simple, and we believe 
that the illustration given herewith is so 
complete that any of our readers will be 
able to construct a washer if they are ex- 
periencing trouble from dust. 

We are indebted to The Ingersoll-Ser- 
geant Drill Co. for the material from 
which this description was prepared. 





Oils and Lubrication. 





We cannot too strongly insist on the 
use of the best grade of air cylinder oil 
for lubricating air cylinders. Cheap or 
poor grades always contain light oils, such 
as gasolene and benzine, which volatilize at 
the temperatures frequently encountered in 
the air cylinders, especially in the case of 
simple compression to 100 pounds. Such 
oils also contain residue, which collects 
about the valve or in the discharge pass- 
ages and intereferes with the proper opera- 
tion of the compressor. Where oils are 
used which volatilize easily the gas formed 
collects in the discharge pipe and receiver, 
and when mixed wth the air coming from 
the cylinder and contained in the receiver 
forms an explosive mixture under pressure 
and at a temperature which requires only a 
slight increase to cause spontaneous igni- 
tion, and a more or less serious explosion 
results, Such explosions rarely occur, 


but unfortunately are usually accompanied 
by injury to the operator and damage to 
the machinery, and they can usually be 
traced to poor oil and lack of care in 
cleaning. 

_In any case, even with the best grades of 
oil, care should be taken to feed very little 
oil to the air cylinder, and after the com- 
pressor is adjusted and working smoothly 
previous to beginning regular service, the 
air cylinder lubricators should be adjusted 
to feed regularly. The amount of oil will 
depend upon circumstances, but range from 
one drop in three minutes to a drop each 
minute, according to the size of the com- 
pressor and the speed at which it is operat- 
ing. 

The cylinder lubricators should always 
be closed the minute the compressor is 
shut down to prevent oil accumulating in 
the cylinder. These should also be cleaned 
frequently and carefully looked after to 
insure proper operation. 

In addition to using only a small quan- 
tity of oil, lubricators, cylinder, valve and 
discharge passages should be cleaned 
thoroughly to remove any accumulation 
of oil or deposited residue. Probably the 
best method for this is to fill the oil cup 
or lubricator with a rich soap and solu- 
tion with proportions about one part soft 
soap to fifteen parts of water instead of 
oil, and run the compressor in the usual 
way, feeding the solution liberally for per- 
haps two or three hours; then open the 
receiver blow-off and drain off the accu- 
mulation of oil and water. To prevent 
rusting, let the soap suds feed out of the 
lubricator, fill cups with oil, adjust to feed 
properly and continue to run the compress- 
or until the soap suds water has worked 
out and the compressor is again running 
with oil. This cleaning process should be 
repeated from time to time, the interval 
depending on the service of the com- 
pressor. If running at full capacity for 
twenty-four hours. per day, about. once 
every week or two will be sufficient. If on 
light load and running for ten hours per 
day once every month or two will do. In 
any case blow off your receiver frequently. 





Baldwin Pneumatic Bench Vibrator. 





Have you ever thought how much time 
is lost by using two bench moulders to 
draw a pattern? This time is saved by 
using a Baldwin Bench Vibrator, 








2085 


In the old way, when the moulder is 
ready to lift off his cope, he calls his part- 
ner, waits for him to come and rap on the 
bench after he has finished the work in 
hand. 

In the new way, when the moulder is 
ready, he presses his knee against the 
valve opener, gets a much better vibration 
and lifts off cope with absolutely no waste 
of time. 

This invention is of very simple con- 
struction and the only care it requires 
is a little oil to keep the piston from rust- 
ing. 

It consists of a pneumatic vibrator in a 
cage connected by rubber hose with a 
valve which is opened by pressure of 
moulder’s knee. The case is screwed to 
under-side of bench, or if bench is very 





rigid, to a board laid on top of bench and 
the valve attached to one of the bench 
legs, or any other convenient place. 

Experience has shown that a much 
more efficient vibration is obtained by 
placing the vibrator loosely in a cage than 
by attaching it to the bench itself. 

As the vibrator is not attached to the 
pattern, no expense or loss of time is in- 
curred in changing from one job to an- 
other and it gives equally good results, 
whether one or more patterns are in the 
flask. . It also saves rapping through the 
cope in many cases. 

As the amount of compressed air re- 
quired is very small, an inexpensive air 
plant, run either by present steam or 
electric power, can be used, if a com- 
pressor is not already installed. 
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Notes. 


Mr. W. C. Stephens, the patentee and 
manufacturer of the “Climax” and “Cli- 
max Vixen” rock drills, has left Cornwall 
for South Africa to look after his large 
interests in the Transvaal. 





Pneumatic tubes are proposed for carry- 
ing mail between Paris and Berlin. A let- 
ter dropped in a box in Paris can be de- 
livered in Berlin in an hour, sometimes in 
30 minutes. 





Theodore F. Faass, of Utica, has been 
appointed as foreman and mechanical re- 
pairman of the compressed air plant at 
Hofimans, for the New York Central 
Railroad. 





Bright, chatty and attractive literature 
continues to arrive from the Chicago 
Pneumatic Tool Company, and we believe 
that Circular No. 30, and also the pam- 
phlet illustrating and describing the Pneu- 
matic Hoist, which have lately been sent 
us, are especially worthy of notice and 
mention. 





In Chicago the West Park boulevards 
will be sprinkled by compressed air. The 
park board yesterday decided to allow a 
St. Louis company to make a test of the 
method. The system is used in St. Louis 
and New York, and is said to be a success. 
Not only will the boulevards be sprinkled, 
but they will also be thoroughly flushed 
and cleansed. 





Col. Jay H. Northup has let the con- 
tract for the establishment of a com- 
pressed air plant of large capacity for the 
Torchlight mines, the machinery to be de- 
livered by November 1st. These mines are 
on the Big Sandy branch of the Chesa- 
peake and Ohio Railway, five miles east 
of Louisa. The mines have heretofore 
been operated by hand. 





A. W. Maconochie, member of the Eng- 
lish Parliament and business associate of 
Sir Thomas Lipton, arrived a few days ago 
on the Fuerst Bismarck from Southampton. 
Mr. Maconochie is chairman of the board 
of directors of the Consolidated Pneumatic 
Tool Company of Great Britain, which, in 
turn, is owned by the Chicago Pneumatic 
Tool Company, and his visit to this coun- 


ey 
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try is to inspect the company’s works in 
the West, preparatory to the building of 
a large plant by the company in Scotland. 





Compressed air would seem to_ be 
dangerous when it is not skilfully 
used. That, at all events, must be 


the reflection of a switchman on a Cali- 
fornian train who was coupling two car- 
riages. He picked up the compressed air 
pipe to attach it to the car, but before he 
finished the air was turned on and the 
blast struck him in the mouth. As soon as 
he recovered from his surprise he found 
that three upper and three lower teeth 
had disappeared, as if by magic, and they 
were blown down his throat. 





At the recent meeting of the Western 
Pennsylvania Central Mining Institute, 
Mr. B. F. Jones read an exhaustive paper 
on the different methods of mine haulage. 
He discussed the advantages and disad- 
vantages of mule haulage, locomotive haul- 
age (steam, electric and compressed air), 
and rope haulage. Each method, he 
showed, has some peculiar feature that 
especially fits it for certain conditions. 
Nothing but a careful study of each case 
as it presents itself can determine what 
system is best to use. 





The Dominion Compressed Air Dustless 
House Cleaning Company, of Montreal, 
Canada, has been incorporated to carry on 
the business of employment of cleaning, 
renovating, deodorizing and disinfecting 
carpets, tapestry, furniture, fabrics, hotels, 
hospitals, clubs, theatres, churches, stores, 
residences and other buildings; capital, 
$99,500. John Thurman, St. Louis; 
John Bryce Kay, John Irvine Davidson, 
Thomas Craik Irving, John Taunton 
King, Watson Telfer Bradshaw, Henry 
Winnett, Douglas Kay Ridout, John Daw- 
son Montgomery, Toronto, are named 
incorporators. 





While it is known that air can be made 
solid as well as liquid, up to the present 
comparatively few experiments have been 
made in this direction. A scientist recent- 
ly converted a certain quantity of liquid 
air into a small solid mass, and on exam- 
ining it found it was as transparent as 
clear ice and as elastic as rubber. To test 
its elasticity he struck it with a hammer, 
and the latter immediately rebounded. 
That solid air may prove to be of com- 
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mercial value is the opinion of some scien- 
tists in Germany, but it is admitted that 
many more experiments will have to be 
made before any certainty on this point 
can be arrived at. 





A 16 and 12x18 compressor, if in good 
condition, should be capable of operating 
three 234-inch drills or two 3%-inch drills 
with 80 pounds air pressure. A 6 and 
6x6 air compressor is not large enough to 
run any drill, as the capacity would be 
only about 25 cubic feet of free air per 
minute. This calculation is based on the 
three 234-inch drills using 260 cubic feet 
of free air per minute, or two 34-inch 
drills using 252 cubic feet of free air per 
minute. To calculate the free air capacity 
of the compressor, multiply the effective 
area of the air piston in square feet by the 
piston speed in feet per minute, which, in 
this case, is about 270, based on a speed of 
120 revolutions per minute. 





The. Philadelphia Pneumatic Tool Com- 
pany states that its anticipations in regard 
to the volume of business for the month 
of September were fully realized, the sales 
for that month having amounted to 20 per 
cent. more than any previous month. 
During the current month the monthly 
record for foreign shipments has already 
been broken, large orders having been 
received from Great Britain, Germany, 
France, Italy and Denmark. 

Mr. Chas. G. Eckstein, the German 
representative of the Philadelphia Pneu- 
matic Tool Company, arrived in New 
York on the 17th inst., and will probably 
remain some weeks in this country. 





N. A. Christensen, the founder and gen- 
eral superintendent of the Christensen En- 
gineering Company, has resigned his posi- 
tion with the company, and will hereafter 
devote his time to the manufacture of 
patent air compressors which he recently 
patented. Mr. Christensen retains his 
stock in the engineering company and will 
be connected wth the firm in the position 
of consulting engineer. A few months ago 
Mr. Christensen conceived the idea for a 
new compressor which could be used to 
advantage in oil wells, and after securing 
the patents on them decided to manufac- 
ture them himself rather than form a new 
company or turn the rights over to the 
old company. 
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Report comes from Cleveland, Ohio, 
that in attempting to take to pieces the 
air compressor which is used in connec- 
tion with the new Holly engine for the 
high service district reservoir,employees at 
the Division street station broke some of 
the vital parts so that it could not be 
used. The pump could not, of course, be 
used without the air compressor, and all 
further attempts to supply the high ser- 
vice district direct with water were aban- 
doned for the time being. ‘lhe engineers 
and experts connected with the Holly 
Manufacturing Company, the makers of 
the mammoth engine, improved their time 
by going over the machinery and adjust- 
ing it for the final test, which will be made 
in a few days. 


Herr Kruger, of Berlin, Germany, di- 
rector of the company which has been 
formed to exploit Professor von Linde’s 
process of applying liquid air for cooling 
purposes, was summoned to Hubertus- 
stock recently to explain the principle 
to the Kaiser and Kaiserin. Experiments 
which were conducted during lunch con- 
vinced their Majesties of the extreme 
practicability and usefulness of the new 
process not only for cooling the atmos- 
phere of large buildings but for domestic 
purposes, and it will be used in future in 
the Imperial household. Liquid air is 
easily transportable, and Her Majesty was 
specially interested in experiments show- 
ing how much more advantageous and 
convenient it will be in hospitals and simi- 
lar institutions than the customary ice. 


The work of some twenty housemaids 
in sweeping and dusting will be done 
in a twinkling in Judge Seaman's court- 
room at Milwaukee, Wis., when the 
suit of the American Compressed Air 
Cleaning Company, of Milwaukee, against 
the Wisconsin Compressed Air House 
Cleaning Company, a subsidiary company 
of the General Compressed Air House 
Cleaning Company, of St. Louis, will 
come up for trial. The plaintiffs claim in- 
fringement on a patent originally held by 
Enoch Nation of Indianapolis in 1893. 
The basement of the Federal building is 
now filled wth machinery necessary as 
exhibits in the case, and it is probable that 
compressed air will be pumped from the 
basement to the courtroom to demonstrate 
the operation of the cleaner over which the 
contest wages, 


We are glad to learn that the leaders 
of the Rand industry have no intention 
of waiting for the compulsion of legisla- 
tion before taking in hand the terrible 
scourge of phthisis which afflicts the mine- 
workers, owing to the dust from the per- 
cussive drills. Prizes (the first £500 and 
a gold medal) are offered by the Chamber 
of Mines for the best suggestions and de- 
vices for combating the cause of the dis- 
ease. Mr. Francis Fox suggests to a 
contemporary the use of the Brandt hy- 
draulic drill, which is being found so eff- 
cacious in the Simplon Tunnel work; 
but as Mr. Fox himself suggests that it 
might possibly not be suited for employ- 
ment in stoping, and as the scarce water 
supply has also to be taken into considera- 
tion, the Johannesburg Chamber’s com- 
petition appears desirable. 

The Chicago & Sonora Mining Com- 
pany, which has a very rich gold property 
near San Antonio de la Huerta, and has 
obtained handsome results from a small 
prospecting mill during the prosecution of 
development work, has now had built and 
ready for shipment a new 20-stamp mill 
air compressor, tramway, and other ma- 
chinery which will be set up and put into 
operation as soon as possible after arrival. 
Wagon roads, pumping plant and pipe line 
are already complete and ready for opera- 
tion. Large reserves of ore have been ex- 
posed by the development work, and there 
is sufficient in sight to run for a long time 
such a mill as the new one ordered, the 
capacity of which will be increased as de- 
velopment progresses. Dr. R. C. Coy, of 
Chicago, is president of the company. 

Something new in rock drilling for deep 
holes is reported from Frankfort, Ger- 
many, where Howarth and Walski have 
a device for utilizing the flushing water 
instead of the boring rod to convey motive 
power to the borer, the boring being done 
by a hydraulic motor attached to the bot- 
tom of the rods, water under. pressure 
being forced through the hollow rod to the 
motor, the escaping water doing the flush- 
ing. The engineers mentioned say that 
with a drive pipe and piston 2 inches in 
diameter and a working pressure of 170 
pounds, the test motor gave twelve strokes 
per second, consuming 1.1 gallons of water, 
and that the 8-inch bit drilled through 
hard standstone at the rate of 26 inches per 
hour; in soft sandstone at the rate of 23 
feet per hour, 
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Three handsome catalogues have been 
received from the Gardner Governor Com- 
pany of Quincy, lll. Their air compress- 
ors are driven by belt, electric motor or 
steam. The duplex air compressor con- 
sists practically of two straight line ma- 
chines placed side by side upon one bed 
plate and coupled to one crank shaft with 
one fly wheel for both. Their duplex 
steam pumps are built in a wide line of 
sizes and patterns, adapted to almost every 
service. Their standard Class A governor 
is of the gravity action, and has an auto- 
matic safety stop and speeder. It is made 
in sizes from 114 to 16 inches, and is espe- 
cially adapted to the larger type of sta- 
tionary engines. The centrifugal force of 
the balls is opposed by the resistance of a 
weighted lever, and the speed is varied Ly 
the position of this weight on the lever. 


To measure the difference of height be- 
tween two places with a barometer, first 
measure the air pressure, P, at the lower 
station, and then the air pressure, p, at 
the upper station. Calling T the measured 
temperature Fahrenheit, the vertical dis- 
tance in feet between the two sections 


P 
= (60,360 + [T-32°] 122.68) log —. 


p 

If one has a pattern made of soft pine 
put together with nails, an iron casting 
made from it will weigh 16 pounds to 
every pound of the pattern. If the casting 
is of brass it will be 18 pounds to every 
pound of the pattern. A metal that will 
expand in cooling is made up of nine 
parts lead ,two parts antimony and one 
part bismuth. This alloy is of practical 
value in filling holes in castings. 


The pneumatic tube service between the 
Brooklyn and Manhattan Post Offices and 
between the Manhattan office and several 
sub-stations has been resumed. The first 
few batches of letters which were sent 
across the bridge were heavier than the 
tube is supposed to handle, and there was 
some delay resulting. The men who were 
operating the service are not yet thorough- 
ly familiar with it, and did not know the 
exact capacity of the cases. 

The mails were handled much faster 
than at any time for a year. After the 
first few loads of letters had been sent 
across the men Jearned the game and the 
cases arrived very fast. A special de- 
livery letter which was mailed uptown in 


Manhattan, addressed to a law firm in 
Fulton street, near Borough Hall, was 
delivered exactly twelve minutes after it 
was posted. 


A correspondent writes to the editor of 
the American Machinist: “A mandrel 3-16 
inch in diameter and 120 feet long is un- 
usual, yet that is just what | saw recently 
at the Boyer plant of the Chicago Pneu- 
matic Tool Company, spinning away mer- 
rily at the rate of several thousand revo- 
lutions per minute. 

“This mandrel is used for coiling the 
piano wire closed springs which are used 
instead of belts to drive the Boyer speed 
recorder, and it is rotated by means of an 
air drill at one end, while the other end 
runs in a bearing attached to a post. An 
ordinary wooden clamp, faced with hard 
fiber, held in the operator’s hands, governs 
the feed of the piano wire and hence the 
closeness of the coil; and, to the lover of 
physics, not the least interesting feature of 
the operation is the manner in which the 
long, thin mandrel is thrown into loops 
and nodes during its rapid rotation.” 


We give below a letter written to En- 
gineering News and the editor’s reply. 


Dear Sir: We would like very much to learn 
something of the process of blowing cement 
into the sand of river beds for the purpose of 
solidifying the same. Will you kindly give 
us some information on the subject? 

Yours truly, 
Beardsley Construction Co., 
By R. C. Beardsley. 

Elkhart, Ind., Oct, 4, 1902. 

[We are able to give no information rela- 
tive to a pneumatic process of forcing cement 
into quicksand. Possibly our correspondent 
has in mind the Harris process of pumping 
cement grout into quicksand. This process 
was patented by the late Robert L. Harris, 
M. Am. Soc. C. E. (patent No. 464,771, Dec. 
8, 1891), and was described in our issues of 
Apr. 28, 1892, and June 28, 1894. The 
process consists of (1) sinking pipes into the 
quicksand; (2) pumping out the sand so as 
to leave a chamber, and (3) forcing cement 
grout into the chamber, so that a hard 
cemented floor is produced. If any of our 
readers know of any process of forcing cement 
into quicksand by air pressure we shall be 
pleased to hear from them.—Eb.] 





Chicago’s City Council have been asked 
to give a franchise, the passage of which 
has already been taken for granted and 
a contract entered into with the Govern- 
ment on that presumption. The Illinois 
Pneumatic Service Company wants the 
franchise in order to lay pneumatic tubes 
beneath the surface of the streets, and that 
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company, which is a branch of the Ameri- 
can Penumatic Tube Company, a $15,000,- 
000 corporation of Boston, was awarded 
by the Government on September 27 last 
a contract for carrying the mails by air 
pressure through tubes which are still in 
the air. 

Aware that the Council will not pass 
again an ordinance like that of the Illinois 
Telephone & Telegraph Company’s, free 
from any limitation as to the size of the 
tubes which can be put under the streets, 
the company in its request for an ordi- 
nance agrees that its tubes shall not exceed 
fifteen inches in diameter. For compensa- 
tion the company proposes to pay the city 
3 per cent. of its gross receipts for five 
years and 5 per cent. for the remaining 
twenty of the twenty-five years for which 
it asks that the franchise be granted. 


The Chicago Pneumatic Tool Company 
report that owing to the vast amount of 
business they are receiving from the 
Southwest territory, they have deemed it 
advisable to again place a representative 
in that district, and therefore have located 
their Mr. W. C. Walker in St. Louis, with 
headquarters at 325 Lincoln Trust Build- 
ing. They believe this arrangement will 
greatly facilitate handling the volume of 
business received from that territory, and 
will be very advantageous to both them- 
selves and their numerous customers. 


The most valuable feature of the gas 
engine manufactured by the Westinghouse 
Machine Company is its ability to start at 
a moment’s notice without even the pre- 
liminary “warming up” which is required 
for steam engines of large size. This is 
accomplished by means of compressed air, 
which is stored in a steel tank for this 
purpose. One cylinder is momentarily 
isolated for utilization as a compressed air 
motor by which the engine is given a few 
turns. It then enters upon regular four- 
cycle operation, and the starting cylinder 
being converted to a power cylinder, full 
load may be at once applied. These start- 
ing operations may be completed within 
half a minute after the starting signal is 
given, and it is immaterial whether the 
engine to be put in service is entirely cold 
or has been but recently shut down. 


The board of naval experts appointed 10 
investigate the value of oil as a fuel for 
American warships recommends that one- 


third of the torpedo boats and destroyers 
now in commission shall be fitted with 
oil-burning plant. It is reported that the 
engineering difficulties have almost been 
solved. The commercial obstacles are due 
to the lack of oil supply in some parts of 
the world. The high cost remains to be 
solved. 

The board reports that oil is practicable 
for use in torpedo-boats, army transports, 
and naval auxiliaries which cruise between 
points where the oil supply is plentiful. 
It has been tried on a torpedo-boat with 
good results. The problem of safe stow- 
age, without danger from explosion of the 
oil fumes, which, mixed with the gases 
from cooking-galleys, is like gunpowder, 
is the great difficulty to the introduction 
of oil fuel into warships. The board states 
that most of the experiments have hereto- 
fore failed because it was attempted to 
burn the oil instead of atomising it with 
a compressed air spray. 


On October 15, at Scranton, Pa., Alton 
F Clark, Conrad Lutz, Louis Conrad and 
W. M. Bingham, constituting the Corre- 
spondence Institute of America, were ar- 
rested there at the instance of Post 
Office Inspector Hugh Gorman, charged 
with a fraudulent use of the mails. They 
were taken before United States Commis- 
sioner Searle and held in $1,000 bail each 
for a further hearing. 

The Correspondence Institute of Ameri- 
ca must not be counfounded with the In- 
ternational Correspondence Schools of 
Scranton. The Correspondence Institute 
of America was a heavy advertiser. It 
spent thousands of dollars in informing 
the people through the leading newspapers 
what it proposed to do, and it advertised 
to give instruction by mail in journalism, 
electricity, stenography, art illustrating, 
and advertising writing. Inspector Gor- 
man says he has discovered that the 
concern did not possess facilities and in- 
structors to carry out their promises. 


The Scientific American describes two 
arrangements invented by Mr. W. B. Hey- 
burn, Wallace, Idaho, to prevent the tele- 
scoping of trains in collisions. One is to so 
construct a guard on both the locomotive 
and the rear end of the train, that derail- 
ment can be substituted for the crushing 
of trains, and as a protection against disas- 
trous results, such as throwing a train 
down a steep embankment, the second 
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been devised. The 
guard is provided with a V-shaped 
impact surface, and the guard on 
the locomotive is capable of adjust- 
ment to the one side or the other. 
Normally this pilot or guard will be held, 
by strong coil springs, with its point mid- 
way of the track. A cylinder on the loco- 
motive, which is shown in section, is pro- 
vided with a piston connected to an arm 
on the pilot. This piston may be oper- 
ated by steam, but will preferably be oper- 
ated from the compressed air system of 
tne train. Suitable connections are pro- 
vided, whereby the engineer may admit 
the compressed air to one side or the other 
of the piston-head, so that in event of an 
impending collision he may quickly swing 
tne pilot to one side or the other, thus 
choosing the most favorable side for the 
derailment. 


arrangement has 


The air used between the cylinders of a 
compound pump can be interheated by in- 
serting an ordinary feed water heater into 
the suction or discharge line through 
which the water is pumped, the cold ex- 
haust air passing through this heater on its 
way to the low pressure cylinders in the 
same manner as boiler feed water. Ex- 
haust air is often several degrees below 
zero, and as compared with that tempera- 
ture, mine water at 60 degrees is effective 
as a means of heating. Under this system 
there is no freezing and the air consump- 
tion is cut in two. [his may be carried into 
triple or quadruple expansion for large 
plants of heavy duty. A hoisting engine 
can be arranged for reheating very readily, 
but in all cases the heater must be placed 
as close as possible to the cylinders using 
the air. The heater should be carefully 
covered with magnesia and all hot pipe 
connections and cylinders using the air 
fully protected. The usual reheating tem- 
perature does not exceed 350 degrees, a 
temperature that gives no trouble with 
lubrication, stuffing boxes, etc. The usual 
rule is not to heat to a point higher than 
will result in the exhaust being at mine 
temperature, thus in no way interfering 
with comfort or ventilation. The exhaust 
of a rock drill on a hot day may be below 
zero, though the air be used full stroke and 
without expansion; but with the air heat- 
ed to a point which results in an exhaust 
temperature about equal to the atmosphere 
that 95 per cent. efficiency may be secured. 
With a small amount of heat the results 
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are often six times more important than 
results from the same amount of fuel 
burned in a boiler furnace. 


Transformers are almost double in per- 
missible output by the simple application 
of an air blast to carry away the heat that 
would otherwise be imprisoned in the cas- 
ing. Why cannot the principle be applied 
with advantage to railway motors, espe- 
cially those intended for heavy traction? 
The large increase in motor capacity ob- 
tained by leaving the cases opened, a de- 
vice permissible in elevated work, is well- 
known. Why not carry the matter a little 
farther and force the air through with a 
blower? This device would at once change 
the load limit from a temperature limit 
to one of commutation, efficiency and simi- 
lar considerations, and would possibly 
have the effect of making the present hour 
rating a continuous one, which in inter- 
urban work is a consummation devoutly to 
be wished. The increased life of the 
windings and the absolutely tight casing 
also offer advantages which in themselvés 
quite counteract the disadvantage of main- 
taining the little motor and blower which 
would be necessary. A further considera- 
tion, with reference to the device, is rather 
radical, but nevertheless attractive. Tak- 
ing a 200 h. p. equipment, a fair interurban 
figure, working at a net efficiency of 60 
per cent., counting the use of resistance in 
control, it is safe to say that of the 40 per 
cent. losses one-half could be absorbed by 
the air of the blower system. Twenty per 
cent. of 200 h. p. is 29.84 kws., or about the 
energy absorbed by five ordinary sets of 
car heaters. It looks as if the heaters 
would pay for the motor, blower and pip- 
ing. To keep the motors and resistance 
cool, the passengers warm, and save the 
entire heater current by the process, 
sounds too good to be true. Of course 
motors do not always run at full load, and 
these figures require shaving, but they.can 
withstand the process. 

As to the energy for the blower motor 
every particle of it will appear as heat in 
the car atmosphere. The energy consumed 
in arc headlight resistance is not only 
ample but available for such a motor. An 
electric car is rather a wasteful combina- 
tion after all. 


Since the cheapening of air-compressing 
machinery, the Tilghman’s sand blast proc- 
ess for cutting hard substances, sharpening 
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files, and removing the scale from iron 
and steel plates, forgings, castings, etc., 
preparatory to galvanizing, tinning, enam- 
elling, painting, etc., has come largely into 
use, its superiority over the older processes 
of planing, grinding, pickling and galvaniz- 
ing, etc., being obvious, involving as it 
does the minimum of loss of material and 
retaining the strength of metals intact. 
With the several designs of machines, de- 
vised for special purposes, placed on the 
market by Tilghman’s Patent Sand Blast 
Co., Ltd., Broadheath, Manchester, it is 
even possible now to adapt it to an increas- 
ingly wide range of industries beyond 
those of metal, and glass working, gold 
and silver smithery, stone, slate and gran- 
ite cutting and carving, brick, tile and pot- 
tery manufacture, and photography and 
block-printing are all alike benefited by its 
services. In the machines devised by this 
firm, portability and adaptability are the 
keynotes, and they are so made that they 
can be taken to the work and not the 
work brought to them. The designs in- 
clude the sand blast apparatus with a flex- 
ible blast pipe for cleaning castings, etc., 
which requires a separate room for its 
operation, the blast pipe being directed 
by the hand of the operator; the com- 
plete sand-blast plant, wth automatic sand 
elevator and dust separator, consisting of 
an air compressor, receiver, sand blast 
apparatus with cyclone separator and 
valves, auxiliary cyclone separator, ex- 
hauster, air-washing arrangement, and 
sand-blast room, the compressor being 
driven by belt or steam—a plant which has 
received the most extended use in a variety 
of industries; the rotary table sand-blast 
apparatus for cleaning castings of flat 
shape; the improved sand-blast tumbling 
barrel, with automatic sand elevator and 
sand and dust separator, for cleaning 
small castings, stampings, etc.; and the 
continuous sand-blast tumbling barrel, in 
both which the articles are treated within 
the barrel, a method which renders the 
process entirely free from dust. The gen- 
eral utilities of these appliances indicate 
a wide field of employment for them in 
the mining areas of South Africa. 


The cleaning of the railway passenger 
coach is a problem which the companies 
find serious in case of blockades. Last 
winter during one of the heavy snow 
storms many trains were unable to leave 
on schedule time from this city, owing to 


the fact that time had to be taken after the 
arrival of the delayed trains to give the 
car cleaners an opportunity to do their 
work. In the South the railways in some 
places use compressed air, which is quick 
and thorough. At the end of the cleaning 
tracks there is a large tank where the air 
is stored, and it is conveyed to the place 
needed through a rubber hose. The meth- 
od of application is rather interesting. 
The air emerges from the nozzle, not in 
a round stream as in a watering hose, but 
through a device known technically as the 
comb. It is an elongated orifice several 
inches long, out of which the air emerges 
in a jet perhaps a thirty-second of an inch 
in width. It is not employed every time 
a car is to be cleaned, but only occasional- 
ly, being so effective that the alternate 
overhaulings are little more than sweep- 
ings and dustings off. 

It takes four men to clean each car, two 
inside and two out. The former take all 
the seats down or move them around so as 
to be approached at all points, dust and 
wipe them off, or, if the occasion demands 
it, beat them with rods, or again apply the 
air. Every bit of the woodwork is wiped, 
and if looking dim is oiled and polished 
with waste. The brasswork is similarly 
treated, and is not left until its brightness 
is mirror-like and its surface immaculate. 
The outside men have not been idle mean- 
while. If the day has been rainy the 
water hose has been brought into play, and 
the car is given a bath until its cuticle, if 
such a term may be thus employed, is 
without stain. Then it is wiped dry, and 
every now and then is rubbed off with a 
preparation similar to the pomade used to 
clean the brass, only that it is more fluid. 
Down below the under men have been at 
work on the facings of the journals and 
the casings of the axle boxes, and pretty 
soon the whole car is clean. The inspector 
comes along, passes on the work; the 
waterman mounts the roof with his pipe, 
fills the tanks with drinking water; the 
gas man attaches his hose to cocks placed 
at regular intervals along the track, loads 
up the gas tanks under each car, and it is 
ready for another trip whithersoever the 
will of the yardmaster shall designate. 


An important experiment in a pneu- 
matic sewer system which for several 
vears past has been in operation on the 
Continent was recently inaugurated at 
the little village of Stansted, in Essex, 
England. 
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Stansted is the first place in this country 
in which the system—the Liernur—has 
been installed, and its introduction is in 
the nature of an experiment by means of 
which it is hoped by the promotors of 
Liernur’s English Syndicate, Limited, to 
convince the Local Government Board of 
its utility. 

Stansted is situated in a very hilly dis- 
trict, and has given the local authority con- 
siderable trouble in connection with its 
drainage. The new system drains by suc- 
tion, and the pipes can therefore follow the 
contour of the ground, no incline being 
necessary. No man-holes are required, 
and flushing or ventilating columns are 
unnecessary. 

It therefore appealed strongly to the 
Stansted District Council, and they decid- 
ed to adopt it. The Local Government 
Board would not, however, sanction a loan 
for the system until they had seen it in 
operation for two years. With the object 
of introducing it into this country the 
syndicate have borne the whole of the cost 
of laying down the installation, and are 
working it for two years on the under- 
standing that if at the end of that time 
it gives satisfaction the Stansted Council 
will take it over at cost price, otherwise 
the syndicate loses its money. 

About a third of the householders have 
voluntarily connected their houses with the 
new installation, and over a mile of piping 
has been laid. 

A large party attended the opening cere- 
mony, including Sir James Blyth, Sir 
John Cockburn, Mr. Dobbs, Agent-Gen- 
eral for Tasmania, and many eminent 
engineers. Mr. Liernur, the inventor, was 
present, and acted as guide. 


In the pumping house, which is situated 
in a large meadow, is a receiver with a 
capacity Sf 3,000 gallons. By means of a 
vacuum pump the sewage is brought by a 
violent suction through four-inch instead 
of the usual fifteen-inch pipes. 

The suction is at the rate of 6,000 gal- 
lons per hour, and the entire sewage of the 
village can be drawn into the pumping 
houses in a few minutes, leaving the pipes 
clean and dry. 

So far, the Liernur system has been in 
use for some years in Trouville, the 
French watering-place, in the greater part 
of Amsterdam, in St. Petersburg, and in 
several German and Dutch towns. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz. : all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 








Editor Compressep AIR: 

In the March number of Compressep 
Air I notice a water trap for compressed 
air mains described. Mr. Covell says that 
at the bottom of the separator is a % in. 
safety valve set to trip when water reaches 
height of fifteen or twenty inches, thereby 
discharging water. 

This will act all right when the pres- 
sure in the separator is constant, but 
should the air pressure increase two or 
three pounds this increase in pressure, 
which is equivalent to head of water 
of four to six feet, would be suffi- 
cient to open wide the safety valve, dis- 
charging all the water in lower part of 
separator, and blowing a large quantity 
of air through the safety valve until the 
pressure dropped sufficiently to allow the 
safety valve to seat again. You will read- 
ily see this is a wasteful proceeding, as in 
most machine and boiler shops where 
compressed air is used for operating the 
tools and machines, the pressure fluctuates 
often as much as ten pounds and a trap of 
this kind would, therefore, waste a large 
amount of compressed air. The Flinn 
trap will work the same under any pres- 
sure and will not allow the air to blow 
through no matter where the trap is lo- 
cated or what pressure or temperature 
under which it works. 


RicHarp J. Finn. 





October 8th, 1902. 
Editor of Compressep AIR: 

Dear Str—We have been reading your 
journal with great interest. We have fixed 
a good many permanent air lift installa- 
tions and have made a good many tests 
in this country. Should you desire to have 
particulars we shall be very pleased to fur- 
nish you with same. 

There is one little matter we notice in 
your article on “Compressed Air in Bored 
Well,” page 1959, September, 1902, issue, 
wherein you say, “The various tools 
and plant employed are made _ by 
Messrs. J. Warner & Co.” As a mat- 
ter of fact, we bored the wells for the 
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Tunbridge Wells Corporation, and all 
tools were made by ourselves, as we are 
makers of boring tools. We should be 
glad if you would notify this through your 
paper. We put down four bore-holes for 
the Tunbridge Wells Corporation at Pem- 
bury, and it was at out instigation that the 
compressed air installation was adopted. 
We are now doing some further work for 
them. 
Trusting this little matter will receive 
your kind attention, we remain, 
Yours faithfully, 
Messrs. C. Ister & Co., 
Bear Lane, 
Southwark, England. 
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708,026. ELECTRIC CONTROLLER 
liam H. Clarke, New York, N. Y. 
Oct. 11, 1901. Serial No. 78,317. 


Wil- 
Filed 
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An electric regulator, the combination of a 
motor, a differential piston controlling the 
motor, a generator operated by said motor, an 
electric circuit connected therewith, a rheo- 
stat in said circuit, and means governed by 
the differential piston and rheostat for main- 
taining a constant speed of the motor. 


708,027. 
J. Corrigan, St. Paul, Minn. 
1901. Serial No. 74,055. 


AERO-STEAM ENGINE. Severinus 
Filed Sept. 3, 


AIR. 


The combination in an engine in which four 
strokes of the piston and two revolutions of 
the crank-shaft are comprised in a working 
cycle, of a cylinder, a piston contained there- 
in, a connected crank-shaft, an air-chamber, 
heating means therefor, and valves interposed 
between said air-chamber and piston-cylinder 
said parts being so arranged and connected 
that air is compressed by the piston from at- 
mospheric pressure and temperature into said 
air-chamber and the clearance-space of the 
cylinder, during the latter half of the second 
stroke of the cycle, retained in said chamber 
and heated therein during the third and 
fourth strokes of the cycle, and expanded from 
said chamber into the cylinder during the 
first stroke of the following cycle. 


708,092. AIR-BRAKE VALVE. 
Strattner, Salisbury, Md. 
1901. Serial No. 78,742. 


Frederick 
Filed Oct. 15, 


In air-brake apparatus, an  air-cylinder 
and its piston for applying the brake, an air- 
storage cylinder and its piston arranged for 
simultaneous coaction with the first-referred- 
to piston, for releasing the brake, and air- 
pressure valve mechanism operatively con- 
nected to the train-pipe and to said cylinders, 
comprising a primary valve and an automatic 
supplemental valve carried by, and _ inde- 
pendently operative of, said primary valve. 


708,308. GAS AND AIR MIXER. Stephan 
Broichgans, Milwaukee, Wis., assignor to 
the Perfect Gas Machine Company, Mil- 
waukee, Wis., a Corporation of Wisconsin. 
Filed Dec. 30, 1901. Serial No. 87,784. 


The combination of a mixing-chamber hav- 
ing a gas-inlet port, a mixed air and gas 
eduction port, and an air-inlet port, the lat- 
ter adapted to deliver air to said mixing- 
chamber, a float within the chamber, means 
for suspending the float, a pivoted lever with- 
in the mixing-chamber, a connection between 
the float and the lever, whereby said lever is 
turned on its fulcrum when the float is moved, 
a valve for controlling the air-inlet port, and 
a connection between the valve and the lever, 
whereby the movement of the lever causes the 
valve to be moved away from or toward its 
seat. 


708,408. COMBINED LIFTING-JACK AND 
AIR-PUMP. Joseph G. Schmidt and Wil- 
liam P. Mueller, Milwaukee, Wis., assignors 
of one-third to Charles P. Herrmann, Mil- 
waukee, Wis. Filed Oct. 25, 1901. 
No. 79,927. 


Serial 
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An upright air-pump having a hollow piston 
stem and an attachment in the form of a 
shank vertically adjustable in said stem. 


An upright air-pump having a head-bracket, 
a hollow lever-controlled piston-stem, a re- 
tractive spring-controlled pawl carried with 
said piston-stem for the engagement of a rack- 
toothed shank engageable with said bracket 
and stem to be vertically adjustable therein, 
a shank-detent in connection with the afore- 
said bracket, and means for holding the pawl 
in retracted position, 


708,552. SUBMARINE OR OTHER GUN. 
John P. Holland, Newark, N. J., assignor to 
Electric Boat Company, a Corporation of 
New Jersey. Filed Sept. 13, 1898. Re- 
newed Feb. 10, 1902. Serial No. 93,451. 


A gun for discharging a torpedo or other 
projectile, having means for first setting the 
projectile in motion with compressed air, hav- 
ing regulable, mechanical connecting means 
between the projectile and an igniter for 
afterward igniting an explosive charge when 
the projectile shall have traveled far enough 
to act forcibly on the igniter through said 
connecting means, and having a_ special, 
stationary chamber for the explosive charge 
independent of the projectile. 


708,669. APPARATUS FOR RAISING 
LIQUIDS BY MEANS OF STEAM OR 
COMPRESSED AIR. ‘Albert Scholl, Mann- 
heim, Germany. Filed Jan. 27, 1902. Serial 
No, 91,487. 


The combination of a pressure vessel hay- 
ing a compressed-air space at its upper part 
and inlets for liquid and compressed fluid and 
an outlet for the liquid to be raised, a stand- 
pipe extending into said vessel and in com- 
munication with said air-space, a valve in 
said compressed-fiuid inlet, a valve-plate rigid- 
ly connected with said valve and adapted to 
close communication between said stand-pipe 
and air-space and opening the compressed- 
fluid valve on overpressure existing in the 
vessel, and means for putting the pressure 
vessel into communication with the atmo- 
sphere on cessation of overpressure therein, 


7TO8.847. AIR COOLING AND PURIFYING 
APPARATUS. Carl W. Vollmann, Mon- 
treal, Canada. Filed Apr. 13, 1901. Serial 
No. 55,783. 


An air cooling and purifying apparatus, 
comprising a closed chamber consisting of a 
cylinder having one end closed by a cap, and 
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its other end closed by a hollow head; a series 
of perforated pipes within said cylinder and 
extending longitudinally thereof, and having 
one end of each closed and the other ends 
thereof rigidly secured to and communicating 
with the interior of said head, means for 
forcing brine into said hollow head; a brine- 
exhaust port in said closed cylinder, and an 
air supply to and exhaust from said cylinder. 


708,880. SAND-BLAST MACHINE. Frank 
J. Heideger, West Bridgewater, Pa. Filed 
Oct. 8, 1901. Serial No. 77,965. 


A sand-blast machine, the combination with 
a closed chest mounted on a vertical axis, a 
horizontal spindle journaled on said chest and 
having a work-holder and means for turning 
the chest on its axis and for revolving the 
spindle, of a sand-nozzle projecting into the 
chest, an air-pipe to which said nozzle is con- 
nected, an air-valve on said pipe, and means 
for closing said valve automatically when the 
chest has turned the requisite distance. 


708,944, AIR-PUMP. Edward Walther, 
Washington, Iowa. Filed Jan. 21, 1902. 
Serial No. 90,644. 


The combination with the storage-bell and 
a pumping-bell connected by a pipe supplied 
with check-valves, of a motor-barrel having a 
piston therein connected to said pumping-bell, 
a valve constructed to regulate the flow of 
water into and out of said pumping-bell, a 
lever connected to operate said valve, a pair 
of cam-bearing levers, one located on each 
side of said levers in position to engage and 
operate said lever, and means connecting said 
bell and said cam-bearing levers to operate 
said levers. 
708,973. PNEUMATICALLY-OPERATED 

LUBRICATOR. Hermann Schmidt, Ham- 

burg, Germany. Filed Dec. 13, 1901. Serial 

No, 85,765. 

In pneumatic lubricating apparatus the 
combination of a transparent oil-reservoir, a 
supply-pipe for compressed air leading to the 
lower part of the said reservoir, an oil-pipe 
leading from the lower part of said reservoir 
to the part to be lubricated, an oil-supply 
reservoir above the level of the part to be 
lubricated and a pipe leading from the said 
supply-reservoir to the transparent reservoir. 


708.984. METHOD OF TREATING AIR 
FOR FORCING MALT LIQUORS FROM 
KEGS. Charles A. Bartliff, St. Louis, Mo. 
Filed Noy. 8, 1901. Serial No. 81,612. 
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The herein-described method of treating 
air for forcing malt liquors from kegs, the 
same consisting in removing foreign particles 
from the air, passing the cleansed air through 
a chamber containing hop-leaves, and deliver- 
ing the cleansed and impregnated air, under 
pressure, to the surface of malt liquor in a 
keg. 


709,022. ROCK-DRILLING ENGiNE. John 
G. Leyner, Denver, Colo. Filed July 18, 
1901. Serial No. 68,808. 
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A rock-drilling engine, the combination 
with the cylinder having a piston-bore and a 
plurality of counterbores in its front end of 
different diameters, of a front cylinder-head 
comprising a tubular member threadedly se- 
cured to the largest counterbore of said cylin- 
der, and a steel ring seated in a counterbore 
against the end of said cylinder-head, a buffer- 
ring seated in a counterbore against said steel 
ring, and a steel ring seated in a counterbore 
against said buffer-ring. 
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709,030. COMBINATION AIR AND VAPOR 
MOTOR. Alexander McCahon, St. Joseph, 
Mo. Filed Aug. 27, 1900. Serial No. 28,- 
155. 


The combination in a motor of a vapor- 
chamber, and the plungers and plunger-guide 
therein, of a square vertical shaft, of the 
friction-wheel carried on the bottom thereof, 
of the main axle and the hub keyed thereto 
and adapted to contact with said friction- 
wheel, of a horizontal disk carried by said 
shaft through a square opening in the center 
of said disk enlarged at both top and bottom, 
of the disk-pockets, an aperture leading into 
the vapor-chamber and with which the disk- 
pockets are arranged to successively register 
during the motion of said disk, of the wires 
thereon, of the spring arranged to contact 
therewith, of the pipe connection between said 
pockets and the gasolene-tank which pipe is 
provided with any suitable means for heating 
and generating the gas therein, anu the means 
through which to transmit the pressure 
caused by the explosions into the vapor-cham- 
ber from said disk-pockets as each pocket 
registers with the aperture provided. 


VALVELESS HAMMER. Daniel 8. 
Filed Nov. 30, 1900. 


709,067. 


Waugh, Chicago, III. 
Serial No. 38,202. 
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An automatic hammer comprising a casing, 
a hammer movable therein, means for direct- 
ing a fluid-pressure against a reduced area of 
the hammer during its initial movement and 

















against the whole pressure area during the 
remainder of its movement in one direction, 
and means supplemental to the normal ex- 
haust for relieving the compression opposed 
to the hammer during the final portion of its 
movement in the opposite direction. 


709,181. SAND-BLAST APPARATUS. Theo- 
dore A. Sippel, Newark, N. J. Filed Apr. 
18, 1902. Serial No, 103,651. 

In a sand-blast apparatus, comprising a 
casing, with the lower portion formed as a 
hopper for the abrasive material used ; a valve 
to govern the flow of such abrasive material 
to an inner ejector-nozzle; and a pipe gov- 
erned by a valve to convey an air-blast to 
such ejector; said pipe being attached at an 
angle downward so that the blast it carries 
may impinge upon and encircle the lower 
parts of such inner ejector-nozzle, and thus 
draw the abrasive material with it and force 
it through a fixed metallic tube connected 
thereto and adapted to carry it from the 
ejector at the bottom to a detachably-ex- 
blast-nozzie at the top of said 
extends downwardly 


changeable 


casing, which nozzle 


therein. 

709.212. PNEUMATIC 
Elliott, Oakley, Cal. 
Serial No. 94,754. 


PUMP. Ralph W. 
Filed Feb. 19, 1902. 
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The combination of vertical rigid air-inlet 
and water-outlet pipes, upper and lower hori- 
zontal guides extending between the said 
pipes and connected thereto at their ends, a 
tank, a rod extending vertically from said 
tank and slidably guided by said guides, a 
three-way valve in the air-inlet pipe communi- 
cating in one of its positions with the at- 
mosphere, means actuated by said rod for 
operating the three-way valve, a rigid water- 
delivery pipe extending to the interior of the 
cylinder near the bottom thereof, a flexible 
pipe connection between said latter pipe and 
the vertical rigid water-outlet pipe, a flexible 
pipe connection between the air-inlet pipe and 
the upper end of the tank, and a check-valve 
in the water-delivery pipe. 

709,258. PNEUMATIC 
Cyrus SS. 
Nov. 27, 


RAILWAY-SIGNAL. 
Dean, Fort Erie, Canada. Filed 
1901, Serial No. 83,863. 


In a railway signaling device, rails, a pneu- 
matic-operated signal, a plurality of air-com- 
pressing cylinders, a walking-beam, having 
connection with the pistons of said cylinders 
and operating-bars connecting to the extremes 
of the walking-beam and extending above the 


rails, whereby the walking-beam is rocked 
from a passing train. 
709,335. PNEUMATIC TORPEDO-FIRING 


APPARATUS. Simon Lake, 
Conn. Filed Jan. 30, 1902, 
871. 


Bridgeport, 
Serial No. 91,- 


In combination, a submarine boat provided 
with a conning-tower, rising above the hull of 
the same and normally separated therefrom 
by a water-tight wall or partition and a tor- 
pedo-tube, a compressed-air reservoir and a 
connection therefrom to the inner end of said 
torpedo-tube, and devices controlled by means 
within the conning-tower for admitting com- 
pressed air to the torpedo-tube for expelling 
a torpedo therefrom, 


709,448. SAND-BLAST-CONTROLLING AP- 
PARATUS. Joseph Shaver, Milwaukee, 
Wis. Filed Aug. 5, 1901. Renewed July 
2, 1902. Serial No. 114,182. 


A sand-blast controlling device, the com- 
bination of an air-tight sand-receiving reser- 
voir; a cylinder, provided at its lower end 
with a plurality of apertures through its 
vertical walls, extending longitudinally 
through said reservoir; an air-duct communi- 
cating from the source of pressure through 
the upper end of said cylinder with said sand- 
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a hose con- 


reservoir above the sand therein ; 
nected with the lower end of said cylinder; a 


vertically-moving hollow plunger, provided 
with apertures at its upper end, located with- 
in said cylinder, and adapted to control the 
passage of sand through said apertures; a 
rod communicating from said plunger with 
the exterior of said reservoir; and means for 
raising and lowering said plunger, and open- 
ing and closing said apertures, 


709,520. 


AIR-COMPRESSING APPARATUS. 


Edward J. St. Croix, Madrone, Wash. Filed 
Dec. 23, 1901. Serial No, 86,979, 
An apparatus for compressing and stor- 


ing air; a reservoir, a main conduit adapted 
to convey air under pressure to said reservoir, 
a gate-valve to control said conduit and a 
second gate-valye in the conduit closely ad- 
jacent to said reservoir, an auxiliary conduit 
adapted to convey steam to the main conduit 
and a gate-valve to control same, a driving- 
cylinder, a branch conduit leading from the 
main conduit to said cylinder and having a 
gate-valve therein, a double series of air- 
compressing cylinders each of less length of 
bore than said driving-cylinder, said series 
arranged within the cylinders in tandem and 
disposed at opposite sides of the center line 
of the driving-cylinder, a conduit leading from 
one head of each compression-cylinder to the 
reservoir and a port of ingress in said end, a 
check-valve in last said conduit, and a check- 
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valve arranged to control said port, a piston- 
rod for each series of cylinders and a like rod 
for the driving-cylinder, oppositely-disposed 
levers operably connected to the rod of the 
driving-cylinder and arranged to drive the 
piston-rods of the compression-cylinders, 
valve-operating mechanism for the valve of 
the driving-cylinder operably connected to one 
of said levers, and a manually-operative air- 
pump connected to said reservoir. 


709,579. APPARA1US FOR SPRAYING 
AND BURNING LIQUID FUEL. August 
Kohler, Hamburg, Germany. Filed May 23, 
1900, Serial No. 17,634. 


An apparatus for spraying and burning 
liquid fuel, the combination with air and fuel 
reservoirs and pipes leading therefrom, of a 
distributing-box having a pivotal connection 
with said pipes, tubes leading from the dis- 
tributing-box, and burners carried at the op- 
posite end of said tubes, each of said tubes 
being pivotally jointed intermediate its re- 
spective burner and the distributing-box. 


709,647. CARBURETER. Alvin M. Rosen- 
berry, Shelby, Ohio, assignor of one-half to 
Mack H. Davis, Shelby, Ohio. Filed Dee. 
2, 1901. Serial No, 84,404. 

In combination with a carbureting-chamber ; 


’ 


a normally closed hydrocarbon-feed leading to 
said chamber; a suitable air-supply also com- 
municating with the chamber; a valve for 
opening and closing the hydrocarbon-feed ; 
and means connected to said valve and oper- 
ated by the air passing to the carbureting- 
chamber from the air-supply, said means 
opening and closing the valve in proportion 
to the amount of air-gas withdrawn from the 
carbureting-chamber. 


709,683. ROTARY SLIDE-VALVE 
PUMPS, COMPRESSORS OR 
Louis Roedel, Passaic, N. J. Original ap- 
plication filed Mar, 24, 1900. Serial No. 
10.026. Divided and this application filed 
June 28, 1900. Renewed June 10, 1902. 
Serial No. 111,007, 


FOR 
MOTORS. 


The combination with two stationary cylin- 
ders arranged axially in line with each other 
and provided with interior inlet and outlet 
channels, of conical slide-valves at the ends 
of said cylinders, means for imparting rotary 
motion to the slide-valves, plungers guided in 
said cylinders, and means for imparting re- 
ciprocating motion to said plungers. 
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709,763. 
FILTERING COMPRESSED AIR. 
rich Grumbacher, Charlottenburg, near Ber- 
lin, Germany. Filed June 7, 1902. Serial 
No. 110,684. 

An apparatus for cooling and filtering air 
comprising a filtering-chamber the filtering 
layer of which is penetrated by a central pipe, 
the upper end of the latter fitting tightly into 
the cover of the filtering-chamber and con- 
nected to a supply-pipe, and the lower end of 
the said central pipe being open, in combina- 
tion with a system of cooling-pipes arranged 
within the central pipe and provided at one 
end with a closed common chamber and con- 
nected at the other end respectively with a 
collecting-chamber and supply-pipe. 

709,830. GAS-BLOWPIPE. George B. Snow, 

Buffalo, N. Y., assignor to the Snow Dental 

Company, Buffalo, N. Y., a Corporation of 

New York. Filed July 1900. Serial 

No. 24,985. 


Bee 
ots 


A gas-blowpipe 


having a valve-casing, a 
gas-valve and 


air-valve located therein 
and adapted to be opened by pressure of the 
finger, a spring for closing said valves, and a 
screw-cap, threaded upon one end of the cas- 
ing, whereby said valves are confined therein 
and suitably adjusted. 


an 


709,832. 


Stevens, 


AIR-COMPRESSOR. 
Skowhegan, 
Stevens Air Brake 
Me., a Corporation. 
Serial No. 88,307. 


A the combination of cylin- 
der, a piston therein, a hollow shaft suitably 
mounted, a clutch member on the hollow 
shaft, a pin slidable in the hollow shaft, a 
second clutch member moved by the pin into 
engagement with the clutch member on the 
hollow shaft, an eccentric on the hollow 
shaft, a piston-rod and eccentric-strap, a con- 
trolling-cylinder on the cylinder-head of the 
first-named cylinder, a piston therein, a 
spring engaging the piston, a reservoir, a 
valve between the reservoir and controlling- 
cylinder, a piston-rod extending through one 
head of the controlling-cylinder, and levers 
connecting the piston-rod and pin. 


Willie J. 
Me., assignor to the 
Company, 
Filed 


Skowhegan, 
Jan, 3, 1902. 


compressor, 


710,196. 


PNEUMATIC TOOL. Julius Kel- 
ler, 


Philadelphia, Pa., assignor to Philadel- 
phia Pneumatic Tool Company, a Corpora- 
tion of New Jersey. Filed Sept. 20, 1901. 
Serial No. 75,764. 


APPARATUS FOR COOLING AND 
Fried- 
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A pneumatic riveter or other tool, the com- 
bination of a nosepiece adapted to have the 
shank of a working tool inserted therein, and 
a retaining device contained within said nose- 
piece and adapted to engage said shank, in 
combination with a distribution-valve, means 
for controlling said valve and mechanism in- 
termediate said retaining device and _ said 
means for controlling said valve, whereby the 
latter is operated. 


710,197. PNEUMATIC RIVETER. Julius 


Keller, Philadelphia, Pa., assignor to Phila- 
delphia Pneumatic Tool Company, a Cor- 
poration of New Jersey. Filed Mar. 
1902. Serial No. 99,490, 


99 


a. 


A pneumatic riveter, a cylinder, a handle, 
an extension or sleeve on said handle in 
threaded engagement with said cylinder, a 
valve-box within said extension, a distribu- 
tion-valve and a stop-valve contained within 
said valve-box, lugs projecting from said ex- 











tension, a slot between said lugs, and a 
threaded bolt passing freely through one of 
said lugs and being in threaded engagement 
with the other of said lugs, said bolt having 
a jam-nut therefor. 





DID YOU EVER USE PRESS CLIPPINGS ? 


BUSINESS MEN are using clippings and get 
reliable tips which lead to business on the 
“follow up” plan. Tell us the nature of 
your business and we will supply valuable 
clippings of news items daily that will aid 
$1.00 


you in making that business profitable. 
a month and upwards. 


United States Press Clipping Bureau, 
153 La Salle Street, 
Send Stamp for booklet. 


Cuicaeo, Int. 








THIS SPACE FOR SALE. 
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Westinghouse 


Motor Driven 
Air Compressors 








Are designed to occupy the 
smallest possible space con- 
sistent with ample size of 
all wearing parts. They are 
noiseless, dust and waterproof. 








For full particulars address: 


Standard Traction Brake Co. 
(WESTINGHOUSE) 


26 Cortlandt St., New York. 
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FOUNDRY 
MOULDING 
MACHINES 


fe 
~ 


OPERATED BY : 
COMPRESSED AIR. : 


Vibrator principle, avoiding strip- 
ping plates and expensive pat- 
terns, for both power and 
hand ramming. 


Write us to learn how nearly we 
have reduced pattern cost to nothing. 


THE TABOR [V’F’G CO., 
18th & Hamilton Sts., Philadelphia, Pa, 
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FOR-—™ ») 
THE WORK OF THE DRILL. 
FOR ALL PURPOSES: 
COAL, IRON, STONE, WATER, GOLD, SILVER, OIL, COPPER, TIN, ETC. 
Ss 


“ Boring and Drilling” 


AN ILLUSTRATED TECHNICAL MONTHLY. 
Methods of Boring. New Appliances. Sections of Strata, Etc. 


RECORDED. 
Editorial Office: | Subscription: 
33 STRAND, For the year, - - 10s, with postage. 
LONDON, W. Cc. Single copies, - - Is. 


SEE SEPTEMBER NUMBER FOR SPECIAL ILLUSTRATED REPORT 
OF BORING ENGINEERS’ CONGRESS AT FRANKFORT. - PRICE 2s. 
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PORT HURON 


AIR TOOLS 


ALL DEMANDS SUPPLIED IN THE 


PNEUMATIC LINE 


Compressed Air Motors 


Compressed Air Hoists 
Pneumatic Portable Drills 
Pneumatic Hammers and Riveters 


Correspondence Solicited. 


PORT HURON AIR TOOL CO., Ltd., 


PORT HURON, 
MICHIGAN. 
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: «DE LAVAL —_ 3 
‘ . 
| Turbines | 
; Steam Turbines ; 
$ HIGH EFFICIENCY ‘ 
e LOW STEAM CONSUMPTION a 
° NO DANGER FROM WATER + 
: LONG LIFE GUARANTEED : 
$ Turbine Dynamos, Turbine Pumps, Turbine Blowers : 
: Write for Test Bulletin and Catalogue B. ‘ 
$ CURTISS-CRIPPEN ENGINEERING CO., 
« 52 BROADWAY, NEW YORK. ‘ 
° MONADNOCK BLOCK, - . - - = CHICAGO. 2 
9 6 :0:0:)001000 00500501078: OOOO 0-00-0006 














THE JACKSON 
HAND POWER ROCK DRILL 


= USED IN 600 MINES AND QUARRIES 





Operated by one man will accomplish work of three men 
drilling with bits and hammers, 


SAVES 
LABOR, 
STEEL, 
TIME. : 


WRITE FOR CATALOGUE No. 55. 


H. D. CRIPPEN, 
52 BROADWAY, - - NEW YORK. 


MINING-MILLING-SMELTING MACHINERY. 


be 






































a 


COMPRESSED AIR. 


The Caskey Portable 


PNEUMATIC PUNCH. 
FOR LIGHT AND HEAVY WORK. 


Saves’ exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 


more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 
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MINE AND INDUSTRIAL HAULAGE. 
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MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 


cent. of the air locomotives in America and the majority of those in the world. 
a large number of plants with one to fifteen locomotives, track gauges 18 to 
designs are automatic, easily controlled and free from complications. 
SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 


a copy will be mailed on receipt of 50 cents in stamps. 
Address. +++» HK, PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 
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* . - 
We're making a Specialty of : 

Filling the foundryman’s wants. We're making a specialty of doing this 
neatly, quickly, and in a way that puts money in his pocket. 

We don’t undertake any job belonging.to the iceman. We don’t know 
anything about cutlery. We couldn’t write a respectable looking article about 
lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- 
ence is very limited in setting saws. 

We leave all those lines to the journals that ‘‘covereth the whole earth.’’ 

We don't know it all and we don’t try to do it all. 

We have ‘“‘ boiled down’”’ and concentrated all our ‘know how” to the 
formerly neglected foundry business. 

We dish up every month the most appetizing nourishment for all kinds of 
foundries. Nothing but foundries mind you, 

Everyone has paid for his meal ticket too. Not a deadhead sits at our 
table. No ‘‘free soup’’ goes with us. 

Let us sandwich in an advertisement of the stuff you want the foundries 
to buy. 

It will be masticated all right. The orders you will get thereafter will 
show you that you have not advertised in vain. 


THE FOUNDRY, 


DETROIT, ~° °° °* ** MICHIGAN. 
Se i a ee a ee ee a ee a a ea oe 


SULLIVAN MACHINERY CO. 


135 Adams St. 
CHICAGO 
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To insure prompt 
attention, address 
Department 8. 


AIR DRIVEN COAL CUTTERS 


RAPID, ECONOMICAL 


RELIABLE AIR DRILLS and COMPRESSORS 
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PEDRICH @ AYER CO. 


AIR COMPRESSORS 


These Compressors will compress more air at less cost than 
any other make, requiring no attention other than oiling ; 
entirely automatic in action, starting and stopping as air is 

required. Specially adapted for foundry use. Can be run 
in series; if so, no stoppage possible. 


Compressed Air Riveters, Hoists, 
| Cranes and Other Tools } 


SEND FOR CATALOGUE 
SOLE SALES AGENTS: 


MANNING, MAXWELL @ MOORE 
85, 87, 89 Liberty Street, New York 


22 So. Canal St., Chicago, Ill. Park Bidg., Pittsburgh, Pa. Williamson Bldg., Cleveland, O. 
128-130 Oliver St., Boston, Mass. Betz Bidg., Philadelphia, Pa. 


- WHEELER CONDENSER & ENGINEERING CO. 


fin 









































NEW YORK. 
For SURFACE 
CONDENSERS 

MARINE Mounted on 

and Combined Air 

STATIONARY and 
SERVICE. Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Steamns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants _- 
«_______ Compressed Air Plants of any capacity. 
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Patented in the United States and Foreign Countries. 


ROGER’S ITIPROVED CRUSHING ROLLS. 


“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 






Mansfacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. 8. A. 
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ENGINEFRING ‘ 
MAGAZINE 


AN INDUSTRIAL REVIEW 














McKernan Drill Co., 
| 170 BROADWAY, | 
| NEW YORK, | 
| 





The Engineering Magazine has been aptly described as 

“ The Guy of the Eausial world and the Review o 
eviews to evgineciing literature —the two in one.” Its 

leading articles treat the subjecis upp in imp 

jn industrial affairs. Its contributors include the foremost 

men of oyr.times, It gives each ‘month an. exhaustive 

Review and Soden to de woild-wide range of t 

literature —Ameiican, English, French, and German. It 


is read in every nook and corver of the civilized world. It | 





MANUFACTURERS OF 


Rock Drills, Etc,’ 


Air Compressors 


is founded upon the idea of meeting the requirements of the 
busy and beciny men who manage, think, arid.plan for the 
rs i h 1, electrica}, rvilroad, mining, and 
oh PE A 
jon among Ss ever attained by an 
engineering Jouresl tall the history of industrial literature. 
If ts priceless to the active man who needs to keep in touch 
ith current d ts. Its every page carries a living 
interest for intelligent readers who are in any way con- 
cerned with modern jndustrinl enterprises. Its subscribers 
i tes and the- Magazine itself is its 





Various Types. Special Designs. Suitable | 

for all Dynamic Purposes, 

Sse AIR LIFTS. | 
. Sample copy free. - 

30 Cents a Numbers $3.00 a Year. ; ° | 
THE ENGINEERING MAGAZINE, Western Representatives : | 
120-122 Liberty 

| 


% ht + % ¥ 


St, New-York, U.S.A. CONTRACTORS’ SUPPLY CO. 
% “eX! , . Monadnock Building, CHICAGO 











$ NOW READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 
LARCE 8vo. ABOUT 


; A cement onan on a 
ressed Air, comprising its s- 

700 PACES. Foal and operative properties from 
a vacuum to its liquidform. Its 

600 HANDSOME thermedenemsica,” compression, 
transmission, expansion, and its 

uses for aed purposes in min- 

ing an engineering work ; 

pneumatic motors, shop tools, 

air blasts for cleaning and paint- 

ing. The Sand Biast, air lifts 

pumping of water acids and 

oils; aeration and purification 

of water supply, are all treated, 

as well as railway propulsion, 

pneumatic tube transmission, re- 

frigeration. The Air Brake, and 

numerous appliances in which 

compressed air is a most conveni- 

ent and economical vehicle for work—-with air tables of compression, expansion and physical 

properties. Copies of this book will be sent prepaid to any address on receipt of price. Ad 


mn COMPRESSED AIR, 26 Cortlandt St., New York 


iii aiianiaiiaeataiamet aad 


ILLUSTRATIONS. 


By 
GARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 
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COOPER- 
CORLISS 
ENGINES 

















FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


te _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 








BRANCH OFFICES : 
NEW YORK 
1023 Havemeyer Building 
F. W. IREDELL, Manager 





BOSTON 
411 Weld Building 
B. A. CHURCH, Manager 


ATLANTA 


507 Gould Building 
E. W. DUTTON, Manager 
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Faster Yet. 


The great speed of Keller hammers has always left others 
hopelessly behind. Now, by a slight change in construction, we 
have made them 25 per cent. faster still ! 

This increase alone would. make large profits; and they 
made large profits before. 





Keller 
Pneumatic 
= Tools 
are essential to success wherever there is competition. Those 


who buy other tools because they are cheaper ought to buy 
ponies because they are cheaper than horses. 


Send for our new catalogue. It is full of good ideas for using Pneumatic 


Chipping and Riveting Hammers, Rotary Drills, Foundry Rammers, Yoke 
Riveters, etc. 





Philadelphia Pneumatic Tool Co. 
21st Street and Allegheny Ave., Philadelphia 


NEW YORK CHICAGO PITTSBURGH SAN FRANCISCO BOSTON 
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Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Doing,not thinking, will make 

our wish a reality. Our free booklet, 
“Are Your Hands Tied?” tells you what 
todo and howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 
same. Act today! I. C. S. Text- 
books make it easy for those already 
at work to 


Learn By Mail 


Mechanical, Steam, Electrical, Civil, Mining, Tele- 
phone, and Telegraph Engineering; Shop and 
Foundry Practice; Mechanical Drawing; Archi- 
tecture; Plumbing ; Sheet-Metal Pattern Drafting ; 
Chemistry : Ornamental Design ; Lettering; Book- 
og 2 Stenography ; English Branches; Teach- 

ing; Locomotive Running; Electrotherapeuties ; 
1 Mey nese dh French. 


Circular free. State subject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 13, SCRANTON, PA. 





bsed %. Officers of all Railroads 


a eames THe POCKET LIST or 

$1.00 per annum. RAILROAD OFFICIALS 
THE OFFICI AL Advertising rates on application. 

RAS-WAY EQUIPMENT Descriptive of freight snd pas 

r cars of the ways aud Private Companies ia 

pretest 
SHE RAILWAY EQUIPMENT & PUBLICATION ‘ca, 
24 Park Place, New Yorks 


AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 





Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDER’ 


AND TANKS 
For Air, Water, Stearn, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 


DREXEL BUILDING, 
PHILADELPHIA. 








Bound Copies Vol. 6 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 
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AIR COMPRESSORS 
Machine Shop Service 


COAL CUTTERS ROCK DRILLS 
QUARRYING POHLE 
MACHINERY AIR LIFT SYSTEM 


Ingersoll-Sergeant Belt Driven Air Compressor, Class “E” 


Made in small sizes suitable for light machine shop and foundry use, also for pumping 
by the air lift system. 


THE 


INGEKSOLL-SERGEANT 


DRILL CO., 
26 Cortlandt Street, N. Y. 
































; Pneumatic Appliances 


Of every description and 
unexcelled grade 


Air Compressors 


Built in ALL CAPACITIES 








Complete 
Air Plants 
Installed and 
Fully 
Guaranteed 





Write for our new 
Compressor Catalog 


CHICAGO PNEUMATIC TOOL COMPANY 


GPNERAL Fisher Bldg., Chicago FasTeRN 95 Liberty St., New York 



































THIS IS THE AGE OF PNEUMATIC TOOLS! 


Long faces and long pay-rolls gotogether. Time saved, money saved, 
better work accomplished—Pneumatic Tools are profitable 
a and no question about it! 
TOOLS THAT DO THE WORK AT LOW PRICES. 
Q. & C. RIVETERS, HAMMERS, DRILLS, YOKE RIVETERS, 
HOISTS, ETC. 
THE OC. & C. COMPANY, 
114 Liberty Street, Western Union Bldg., 
NEW YORK. -CHICAGO, 








AIR COMPRESSORS 


FOR OPERATING 


PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 


and every other application of Compressed Air. 
BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Coartianot Sracet, N. ¥ 
































